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BACKGROUND

On December 15, 2002, the states of Kansas, Nebraska, amddoofthe “States”) executed the
Final Settlement Stipulation (the “FSS”) “... to resole currently pending litigation in the
United States Supreme Court regarding the Republican River Cbrhgameans of this
Stipulation and the Proposed Consent Judgment ... .” F88mé 1 of 5, at 1. The FSS was
filed with the Special Master appointed by the U.S. Supr€mart (the “Court”) inKansas v.
Nebraska and Coloradd\o. 126, Original, who recommended entry of the propesedent
judgment which would approve the FSS. Second Report ddpleeial Master (Subject: Final
Settlement Stipulation) at 77. On May 19, 2003, the Coueret a consent decree approving
the FSS (the “Consent Decree”).

By 2007, disputes arose between the States regarding eoo®lwith the FSS and the
Republican River Compact (the “Compact”). The disputesevsaibmitted to the Republican
River Compact Administration (the “RRCA”) pursuantttee provision in the FSS for dispute
resolution. SeeFSS, Volume 1 of 5, 8§ VII., at 34-40. The RRCA addredsedlisputes, but no
resolution of certain disputes was reach&keResolution of the RRCA dated May 16, 2008;
Exhibit 1 to Arbitration Agreement dated October 23, 2008. Th&ARRubmitted these
disputes to non-binding arbitration pursuant to the proviswr VII. of the FSS, the States
executed the Arbitration Agreement on October 23, 2008 @hleittation Agreement”), and |
was retained by the States to serve as the Arbitrator.

Exhibit 2 to the Arbitration Agreement sets forth therti€i Frame Designation” for the non-
binding arbitration, Exhibit 3 to the Arbitration Agreemerdtss forth the disputed issues
identified by the State of Kansas to be arbitrated, and Exhtb the Arbitration Agreement sets
forth the disputed issues identified by the State of N&brés be arbitrated. The disputed issue
originally raised by the State of Colorado with the RR@hich the RRCA submitted to non-
binding arbitration pursuant to the provisions of 8§ VII. of B8S Gee Attachment 3 to
Resolution of the RRCA dated May 16, 2008), has been withdnawm this arbitration and is
not included in the Arbitration Agreement.

From the issues set forth in Exhibit 3 and Exhibit 4 to Ahleitration Agreement, the States
identified six legal issues to be decided by the ArbitratdDdégember 19, 2008, for the purpose
of narrowing discovery and the hearing on the mergased on a disagreement regarding the
appropriate scope of the arbitration, the Arbitrator tified a seventh legal issue during a
prehearing conference held telephonically on November 5, 2@®&ch of the States filed
opening briefs on these seven legal issues with the Adoitoat November 10, 2008. (The State
of Colorado briefed 3 arguments pertaining to only 4 of thd legaes.) Responsive briefs were
filed on November 24, 2008, and reply briefs were filed oneber 5, 2008. Oral argument
on these legal issues was heard at the University of Degtream College of Law, on December
10, 2008.

The Arbitrator treated the briefs filed by the Statesemg analogous to cross-motions for
summary judgment under Rule 56 of the Federal Rules off Rigcedure. “A party claiming

relief may move, with or without supporting affidavits, farmmary judgment on all or part of
the claim.” Fed. R. Civ. P. 56(a). “The judgment sowiaiuld be rendered if the pleadings, the



discovery and disclosure materials on file, and angafits show that there is no genuine issue
as to any material fact and that the movant is edtiib judgment as a matter of law.” Fed. R.
Civ. P. 56(c).

The Arbitrator issued his preliminary decision on thesesdegal issues, including a summary
of his reasons for deciding each issue, on December 19, 2Q08January 22, 2009, the
Arbitrator issued his final decision on these seven lesgaiels. With minor corrections and the
addition of supporting analysis for each of the sevamesssthe final decision is materially the
same as the preliminary decision issued on December 19, Z0@&rbitrator’'s Final Decision
on Legal Issueis attached heretand fully incorporated herein by reference.

The States submitted expert reports on the remainsngssto the Arbitrator in lieu of extensive
direct testimony on February 23, 2009. The Arbitrator subsglyueonducted a hearing on
those issues at the Byron Rogers U. S. CourthouBemver, Colorado, beginning on March 9,
2009. The hearing was recessed on March 19, 2009, and readaveheoncluded on April 14,
2009. The Arbitrator has carefully considered the repodgestimony of the expert withesses
for the States together with post-hearing briefs subthiby counsel for the States and issues the
following decision.

FINDINGS

Accounting Procedures — Estimating Computed Beneficial CopBue Use for Groundwater
and Imported Water Supply

1. The Final Settlement Stipulation (the “FSS”) executedhayStates on December 15, 2002,
and approved by the U. S. Supreme Court on May 19, 2003, inctepodatailed
Accounting Procedures and Reporting Requirements (“AccauRtiacedures”), which were
subsequently adopted and revised by the Republican River Comgathigtration (the
“RRCA")? as provided in § I.F. of the FSS. The adopted Accountingelures, as revised,
include procedures for estimating Computed Beneficial Consuenpise (“CBCU”) for
groundwater and determining the Imported Water Supply Crédis().

2. In their respective post-hearing briefs (each tifkedt-Trial Brie),® counsel for the states of
Colorado and Kansas assert that the issue of estim&@B@QU of groundwater and
determining the IWS is not a proper subject for this atiminabecause Nebraska’'s expert

! The date in the first line of the attached Arbitratéinal Decision on Legal Issuedated January 22, 2009, has
been corrected to December 15, 2002.

% Final Settlement Stipulation, Volume 1 of 5, Appendix €revised (July 2005) and adopted (August 10, 2006)
by the RRCA.

% Counsel for Colorado, Kansas, and Nebraska signedudomditted briefs by FedEx sent on April 24, 2009.



report on this issdenas not been submitted to the RRCA for its consiera@and therefore,
the Arbitrator should not consider the issue.

Exhibits 1, 3, and 4 of the Arbitration Agreement executeddo ®f the States on October
23, 2008, identify the procedures used to estimate CBCU of gratedand determine the
IWS as a disputed issue “which may be taken to the negt ist the dispute resolution
process® and an issue “to be Arbitrated.”

The difference between what Colorado and Kansaendnwas submitted to the RRCA and
included in the Arbitration Agreement, as compared with whbefore the Arbitrator, is the
weighting coefficients proposed by Nebraska to be appbedesults from 8 differences
calculated using 16 runs of the RRCA Groundwater MbdeAlthough the weighting
coefficients involved in the proposal currently before gbitrator are different than the
equal weighting coefficients resulting from averaging & differences, which was the
approach presented to the RRCA in August of 2008ebraska’s proposal to use
8 differences calculated using 16 runs of the RRCA GroundwWébelel is essentially the
same as it was in August of 2008.

Prior to submitting their respective post-hearing brieésther Colorado nor Kansas asserted
that because Nebraska’'s expert report on this issue hdme@otsubmitted to the RRCA for
its consideration, the issue of estimating CBCU of gdowater and determining the IWS
was not a proper subject for this arbitration. Neitheloado nor Kansas timely made this
assertion when they submitted their respective expeorteb ** in response to Nebraska’s
expert report on this issue, and neither timely raised #isisertion during the hearing
conducted from March 9 through March 19 and on April 14, 2008eréffore, Nebraska’s

10

11

Nebraska Exhibit 30, Expert Report of Dr. David P. gklf Michael G. McDonald, and James C. Schneider,
Estimating Computed Beneficial Consumptive Use for Groundwater and &dp@/ater Supply under the
Republican River Compactanuary 20, 2009.

State of Colorado’s Post-Trial Brigft 30-33; Kansas’ Post-Trial Brieat 65-66.

Exhibit 1 of the Arbitration AgreemensgeAttachment 2: Commissioner Dunnigan’s letter to Cossioners
Barfield and Wolfe dated April 15, 2008.

Exhibit 3 and Exhibit 4 of the Arbitration Agreement.

State of Colorado’s Post-Trial Briedt 32; Kansas’ Post-Trial Briefat 65; State of Nebraska’s Post-Hearing
Brief at 43 and 49.

Id.

Colorado Exhibit 7, Expert Report of Willem A. Schreiiddn.D.,Report in Response to: Estimating Computed
Beneficial Consumptive Use for Groundwater and Imported Water Supply thiedRepublican River Compact,
Ahfed[sic] et al. (January 20, 2009February 16, 2009.

Kansas Exhibit 28, Expert Report of David W. Barfiebtkven P. Larson, and Dale E. Bo#lgnsas’s Expert
Response to Nebraska's Expert Report, “Estimating Computed 8ahéfse for Groundwater and Imported
Water Supply under the Republican River Compdetfruary 17, 2009.



issue of estimating CBCU of groundwater and determiningl\t®, as presented in its
expert report,is properly included as an issue in this arbitration.

. Subsection Ill.A.1. of the Accounting Procedures specifies the annual Virgin Water
Supply for each sub-basin is to be determined as follows:

The annual Virgin Water Supply for each Sub-basin will beutated by adding: a) the
annual stream flow in that Sub-basin at the Sub-basimstgege designated in Section
II., b) the annual Computed Beneficial Consumptive Use abovey#gang station, and
c¢) the Change in Federal Reservoir Storage in the Sub-basthfrom that total subtract
any Imported Water Supply Credit. The Computed Benef@msumptive Use will be
calculated as described in Subsection IlI. D.

. Subsection 11l.A.2. of the Accounting procedures specifie&s the annual Virgin Water
Supply for main stem is to be calculated as follows:

The annual Virgin Water Supply for the Main Stem will la¢calated by adding: a) the
flow at the Hardy gage minus the flows from the Sub-basin dé&ged in Section Il, b)
the annual Computed Beneficial consumptive Use in the Maim,Sted c) the Change
in Federal Reservoir Storage from Swanson Lake and H&@danty Lake; and from that
total subtract any Imported Water Supply Credit for thenN&sem.

. Section Il. of the Accounting Procedures define the $evfingin Water Supply, Computed
Beneficial Consumptive Use, and Imported Water Supply iCasdollows:

Virgin Water Supply: the Water Supply within the Basin undepleted by the aiesvaf
man;

Computed Beneficial Consumptive Use: for purposes of Compact accounting, the
stream flow depletion resulting from the following activit@sman:

Irrigation of lands in excess of two acres;

Any non-irrigation diversion of more than 50 Acre-feet per year

Multiple diversions of 50 Acre-feet or less that are conmkeate
otherwise combined to serve a single project will be corsidas a
single diversion for accounting purposes if they total mbaam t50
Acre-feet;

Net evaporation from Federal Reservoirs;

Net evaporation form Non-federal Reservoirs within the serfa
boundaries of the Basin;

Any other activities that may be included by amendment of these
formulas by the RRCA,;

Imported Water Supply Credit: the accretions to stream flow due to water imports
from outside of the Basin as computed by the RRCA GroundWaidel. The Imported
Water Supply Credit of a State shall not be includetiéenMirgin Water Supply and shall
be counted as a credit/offset against the Computed Beneliohsumptive Use of water
allocated to that State ...



9. Subsection 11I1.D.1. of the Accounting Procedures specifiesx Computed Beneficial
Consumptive Use of groundwater is to be determined faceounting year as follows:

Computed Beneficial Consumptive Use of groundwater shalebermined by use of the
RRCA Groundwater Model. The Computed Beneficial Consumpiseof groundwater

for each State shall be determined as the differens&r@éamflows using two runs of the
model:

The “base” run shall be the run with all groundwater pumpgngundwater pumping
recharge, and surface water recharge within the model $toalydary for the period
1940 to the current accounting year “on”.

The “no State pumping” run shall be the run with the saméefinputs as the base run
with the exception that all groundwater pumping and pumpobarge of that State shall
be turned “off.”

10. Subsection 111.A.3. of the Accounting Procedures speclims the Imported Water Supply
Credit is to be determined for an accounting year &snasl

The amount of Imported Water Supply Credit shall be detexd by the RRCA

Groundwater Model. The Imported Water Supply Credit of &eStaall not be included
in the Virgin Water Supply and shall be counted as a ¢ofidiet against the Computed
Beneficial Consumptive Use of water allocated to thateStaCurrently, the Imported
Water Supply Credits shall be determined using two runs of B@ARGroundwater

Model:

a. The "base” run shall be the run with all groundwater pogymroundwater
pumping recharge, and surface water recharge within the nsiddy
boundary for the period 1940 to the current accounting yeardore”
This will be the same “base” run used to determine groundwzaieputed
Beneficial Consumptive Uses.

b. The “no NE import” run shall be the run with the samadel inputs as the
base run with the exception that surface water rechargeiatesl with
Nebraska’s Imported Water Supply shall be turned “off.”

The Imported Water Supply Credit shall be the differancgream flows between these
two model runs.

11. Nebraska has proposed essentially three changes inctimurting Procedures adopted by
the RRCA involving computation of CBCU for groundwater awdSI that would modify
(1) the annual calculation of Virgin Water Supply (“VW3f%)each Sub-basin and the Main
Stem; (2) the annual determination of CBCU in each &dmband the Main Stem; and
(3) the annual determination of the IWS in each Sub-bagintlae Main Sterfi. None of
these changes have been adopted by the RRCA, as providedriro§the FSS and are at
issue in this arbitration pursuant to 8§ VII.A., { 1. and %fthe FSS.

12. The calculation of annual VWS for any Sub-basin, asciBpd in §I1ll.A.1. of the
Accounting Procedures and described in Finding 6 is:



13.

14.

VWS = Gage + CBCU AS — IWS.

Alternatively, this relationship can be written:

VWS = Gage + CBCY+ CBClUs + AS — IWS

or

VWS = Gage + CBCY+ (CBCU: + CBCUk + CBCUL) + AS — IWS

In these relationships, “Gage” is the annual streamflowhat Sub-basin measured at the
stream gage designated in 8 Il. of the Accounting Proced@BEU is the computed
depletion of streamflow in that Sub-basin from all Hem&l Consumptive Use, andsS is
the Change in Federal Reservoir Storage. Using ttetion of Nebraskd,CBCUs is the
computed depletion of streamflow in that Sub-basin fronBateficial Consumptive Use of
surface water, CBC§Jis the computed depletion of streamflow in that Subrb&eim all
Beneficial Consumptive Use of groundwater, CBCi$ the computed depletion of
streamflow in that Sub-basin from all Beneficial Canptive Use of groundwater by
Colorado, CBCWY is the computed depletion of streamflow in that Sub-b&sm all
Beneficial Consumptive Use of groundwater by Kansas, @BEUy is the computed
depletion of streamflow in that Sub-basin from all nBicial Consumptive Use of
groundwater by Nebraska.

The calculation of annual VWS for the Main Stem, a®c#fied in 8§ I11l.A.2. of the
Accounting Procedures and described in Finding 7 is the sasi®as in Finding 12 except
the from the “Gage” (which for the Main Stem is thehaal streamflow measured at the
Hardy gage), the sum of the annual streamflows meastira@tSub-basin gages upstream of
the Hardy gage is subtracted.

The first change proposed by Nebraska in the AccountingeBuves pertaining to CBGU
and IWS would modify the determination VWS in Finding 12 to:

VWS = VWS + VWS
where
VWSg = (6 — CKMN).

In these relationships, again using the notation of N&bfaVWSs is the surface-water-
related portion of VWS, VWS§is the groundwater-related portion of VWSIs the annual

base flow in a Sub-basin or the Main Stem determined froming the RRCA Groundwater
Model with all groundwater pumping, groundwater pumping rechaagd, surface water
recharge within the model study boundary for the period 194@é&steular accounting year
“off,” and CKMN, is the base flow in a Sub-basin betMain Stem determined from running
the RRCA Groundwater Model with all Colorado groundwagtemping and recharge (C),



Kansas groundwater pumping and recharge (K), all surface wetkarge from Imported
Water Supply (M), and all Nebraska groundwater pumping aclkdarge (N) within the
model study boundary for the period 1940 to a particular acoguygar “on.”

15. The reason stated by Nebraska for the proposed changetarmining VWS is: “This
independently-computed value of VWSs the best estimate of the impact of all
groundwater-related human activity on streamflow and shoelviewed as the true value of
this property.*?

16. While the independently-computed value of V¥M8 — CKMN) may be the best estimate of
base flow discharged from the groundwater system tocguvf@ter sources “undepleted by
the activities of man” over the period 1940 to a particatamounting year, it is an estimated
value derived from running the RRCA groundwater model and dhmatl be viewed as the
“true value” as suggested by Nebraska. Although the RRCAur@water Model has
presumably been properly designed and calibrated and cad@reliable estimates of base
flow, the RRCA groundwater model is still an idealizatiof a complex hydrogeologic
system, and the results derived from running the modelcneecessarily the true values.

17. The second and third changes proposed by Nebraska in themogpProcedures pertaining
to CBCU; and IWS would modify the determination of CBEUCBClk, and CBCLU
specified in 8 Ill.D.1. of the Accounting Procedures ascdesd in Finding 9 and the
determination of IWS specified in 8 11l.LA.3. of the Accomg Procedures described in
Finding 10 such that:

CBCUc + CBCU« + CBCWy — IWS = § — CKMN) = VWS
under all conditions.

18. As described in Findings 9 and 10, the current Accounting Buoes require differencing
the results from two runs of the RRCA Groundwater Mddeduiring 5 runs of the RRCA
Groundwater Model) to determine each of the four man-dassesses to the groundwater
system; i.e., Colorado groundwater consumptive use (EBCKansas groundwater
consumptive use (CBGY), Nebraska groundwater use (CB@U and recharge from
imported surface water (IWS). Nebraska proposes diftgrgrthe results from 16 runs of
the RRCA Groundwater Model (8 differences) for eactheffour man-caused stresses to the
groundwater system and summing the 8 differences using tivegjgactors, which weighting
factors sum to one, for each of the four man-causedsssesuch that the relationship in
Finding 17 is satisfied®

12 Nebraska Exhibit 30, Expert Report of Dr. David P. AldfdWlichael G. McDonald, and James C. Schneider,
Estimating Computed Beneficial Consumptive Use for Groundwater and &dp@/ater Supply under the
Republican River Compactanuary 20, 2009, p. 9.

13 Id., p. 48. AlsoseeNebraska Exhibit 33.



19. The reasons stated by Nebraska for the proposed chandetermining CBCY, CBCU,
CBCUy, and IWS include:

... the current Accounting Procedures assume that @& be computed using the
individually-computed impacts in a sub-basin (CBCCBCl, CBCU, and IWS) as
VWS = CBCU: + CBCU« + CBCU - IWS*

. under some stream drying conditions, the current AccountingeBures do not
produce values that combine to the independently-computed aWMYSs. This leads
to the conclusion that the values of CBCI@BCU, CBCU, and IWS computed using
the current Accounting Procedures are in eftor.

The deviation from additivity can be substantial and is ofcatiimportance since this
additivity is assumed to hold under the current Accountingeeies.’

The selection of the additional model runs to be used iddb@séhe idea that using a
base condition with any one human activity either on or of§ bias the results for or

against one state. ... As a result, analysis should berped using all possible base
conditions in which human activities are either on or off.

The proposed method provides values for impact that ysatiief expectation that
individual impacts will sum to the total impact of humativty for a given sub-basif.

20. In the context of the changes proposed by Nebraskaitfanyd means that the relationship
described in Finding 17 is valid under all conditions. Theoféror “deviation from
additivity” asserted by Nebraska occurs when modeled groundwseeby any of the three
States, individually or in combination, fully depleteseamflow. That is, so long as
groundwater-caused depletions to a flowing stream do not cgtusamflow to approach
zero, an increase or decrease in the use of groundwates thydraulically connected to the
stream will result in a decrease or increase in stiteamrespectively, that essentially is
linearly proportionate to the increase or decrease in groundwater use. Tiuzledo
response of the stream is basically linear and the ittmmdof “additivity” holds when
CBCU;, CBClk, CBCWy, and IWS are determined in accordance with the current
Accounting Procedures as described in Findings 9 and 10. Hqweten modeled
groundwater use is increased such that groundwater-causedoshspesult in stream drying
and a break in the hydraulic connection between the grouedwgstem and the stream,

¥4, p.o.

15 4.

%94, p. 12.

4., p. 47.

18 4., p. 51.

19 . . . .
Ignoring minor nonlinearities from unrelated factors.



21.

22.

23.

24,

there is no remaining streamflow to deplete. Under saaditions, the modeled response of
the stream becomes nonlinear, and the condition ofitteithd no longer holds when

CBCU;, CBClk, CBCWy, and IWS are determined in accordance with the current
Accounting Procedures.

As described in Finding 19, Nebraska contends thatcurrent Accounting Procedures
assume that VWS defined by Nebraska a® & CKMN), can be computed using the
individually-computed impacts in a sub-basin. That is: OB& CBCUc + CBCUy — IWS
would equal § — CKMN) under all conditions. However, careful reqys of the Accounting
Proceduré® and the Final Report of the Special Maserhich includes a detailed
description of the significant attributes of the RRCAoGrdwater Model and use of the
Model output, do not reveal that the assumption of “adtitito (6 — CKMN) under all
conditions was made by either the representativeghef States that developed the
Accounting Procedures or the representatives of theesStidtat developed the RRCA
Groundwater Model.

One of the co-authors of Nebraska’s expert reportstimating CBCU for groundwater and
IWS, Michael McDonald, was a member of the Technical uBdavater Modeling
Committee that developed the RRCA Groundwater M&deHowever, Nebraska did not
offer any testimony during the hearing on this issue thatidvcorroborate the assertion that
the Technical Groundwater Modeling Committee intended tB&W: + CBClUk + CBCUy

— IWS would equalf( — CKMN) under all conditions. The fact that this “addty” holds
when streamflow response to groundwater depletions is lmh@as not establish that the
representatives of the States that developed the RR@AInGwater Model and the
Accounting Procedures assumed or intended that this @mdf additivity would hold
when streamflow response to groundwater depletions isnean)

The description of the significant attributes of the RRGundwater Model and use of the
Model output contained in the Final Report of the Speciakter specifically includes a
description of how the Model is used to calculate CBCOBCU, CBCUy, and IWS?
which is the same as specified in the Accounting Procedasedescribed in Findings 9
and 10.

The fact that “[t]he ‘base’ run is the simulatiofitlwall groundwater pumping, groundwater
pumping recharge, and surface water recharge within the nsba@y boundary for the

0 Final Settlement Stipulation, Volume 1 of 5, Appendix €revised (July 2005) and adopted (August 10, 2006)

by the RRCA.

1 Final Report of the Special Master With Certificate Adoption of RRCA Groundwater ModeKansas v.

Nebraska and ColoraddNo. 126, Original, September 17, 2003.

22 SeeKansas Exhibit 72.

3 SeeFinal Report of the Special Master With CertificateAdoption of RRCA Groundwater ModekKansas v.

Nebraska and ColoraddNo. 126, Original, September 17, 2003, pp. 49-50.



period 1918 to the current accounting year ‘cfi’&nd that this base run would likely
simulate stream drying at some locations during certagrsyeresulting in nonlinear
response, suggests that such an outcome was anticipatdek Byed¢hnical Groundwater
Modeling Committee that developed the RRCA Groundwater Modlkis is supported by
the testimony of both Kansas’' expert witness on thisieis Mr. Steve Larsdfi, and

Colorado’s expert witness on this issue, Dr. Willerhr8ader’® both of whom served on the
Technical Groundwater Modeling Committee that developed RE€ARGroundwater Model.

25. Using flows in Beaver Creek in 2003 as an example, Niebrasrrectly points out that:

. increasing pumping by either Kansas or Nebraska alone brshates together causes
baseflow at the Beaver Creek accounting point to drop t aféer a threshold is reached.
Baseflow remains zero beyond this threshold as pumping is furtberased. Clearly,
increasing pumping beyond this point by either state must bawg impact on the
groundwater/stream system. Where in the system isthisct felt?’

24

25

26

MR. DRAPER: Was it clear to you that the model, gneundwater model, has nonlinear features
related to stream depletions?

MR. LARSON: Yes, it was. There were several no@mieatures in the model that were, in my
view, pretty obvious. And one of them -- that is, thenges in saturated thickness with changes in water
levels -- there were some idealizations made, priynéor computational stability reasons, to at least
linearize that feature; but there were other noalideatures that were pretty obvious. Evapotranspiatio
function is a method of piecewise linear; but, oversthiliarly [sic] the rain is nonlinear, similarly the
stream-drying-sort-of feature, if you will, is a piegse linear feature as well.

Transcript of Arbitration Proceedings, March 17, 2009uva VII at 1233:23-1234:13.

DR. SCHREUDER: The first point is that Nebraskauging 2003 as an example of how the
modeling is not behaving in an appropriate way.

That is not correct.

In the first place, 2003 is a fairly extreme year; betjertheless, none of
the behavior that we observe in 2003 -- wasn’t known éattimmittee at the time that the model
was put together. ...

But we looked in great detail at the period prior to 2000 thigdsimilar
kind of behavior did, in fact, occur and was well kmow many members.

MR. AMPE: Doctor, when did you first become awarehaf monlinearity of the model?

DR. SCHREUDER: About 15 minutes after | saw it the firsee.

Transcript of Arbitration Proceedings, March 18, 2009 uve VIl at 1388:13-1389:3.

27 Nebraska Exhibit 30, Expert Report of Dr. David P.féldl, Michael G. McDonald, and James C. Schneider,
Estimating Computed Beneficial Consumptive Use for Groundwater and &dp@/ater Supply under the
Republican River Compaclanuary 20, 2009, p. 22.
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Increasing groundwater consumption by either Kansas oralled after base flow drops to
zero will result in additional reductions in groundwatrage than would have occurred had
the base flow not been fully depleted, unless streamtither than from base flow is
available for depletion by the increased groundwater ecopson. Obviously, once the
consumptive use of groundwater from a groundwater systatrig hydraulically connected
to a stream has fully depleted the flow in that streamy additional consumption of
groundwater from that system cannot be supplied from depdeto streamflow, but has to
be supplied from other sources including much larger ineseas withdrawals from
groundwater storage.

26. While Nebraska’'s experts clearly understand the resporszilsd in Finding 25° its
proposed changes to calculate CBECUOBCUk, CBCU, and IWS are based on depletions to
streamflow that cannot occur once streamflow has bébndepleted. Using Beaver Creek
in 2003 as an example, differencing results from the RB@#Aundwater Model as described
in Finding 9 produces an estimate of the base flow in 2003 sutgedepletion by
consumptive groundwater use in Kansas of 323 acre-fe#t, fuli groundwater use in
Nebraska. Because of consumptive groundwater use in Kebdasing the period 1940
through 2003, the estimated 323 acre-feet is the most ambbas® flow that consumptive
groundwater use in Kansas could deplete from Beaver Cr@eke flows in Beaver Creek
are depleted, the consumptive use of groundwater in Kahaasvould cause additional
depletions to streamflow in Beaver Creek, if such flewisted, must be satisfied with
groundwater from other sources, primarily groundwater stora@milarly, with full
groundwater use in Kansas the estimated base flow in 206f@csuo depletion by
consumptive groundwater use in Nebraska is 727 acre-feetcauBe of consumptive
groundwater use in Kansas during the period 1940 through 2003tithated 727 acre-feet
is the most base flow that consumptive groundwaterirugéebraska could deplete from
Beaver Creek. As for Kansas, the consumptive use ohgwmater in Nebraska that would
cause additional depletions to streamflow in Beaver ICréesuch flow existed, must be
satisfied with groundwater from other sources, primayityundwater storage. The estimated
streamflow in 2003 that can be depleted by Kansas withgfolindwater use in Nebraska
added to the estimated streamflow in 2003 that can be dédpbst Nebraska with full
groundwater use in Kansas is 1,050 acre-ft.

Nebraska contends that the “true total impact” is 6,445 faete calculated a®) (- KN),2°
and that “[tjhe difference between the true total imp&g#45 ac-ft, and the total impact
estimated by summing individual impacts is 5,395 acre-feeebr&ska further contends that
“[t]his amount of streamflow depletion is occurring bot being accounted for in the current
procedure® Nebraska’s contention is flawed because althoughahsumptive beneficial

28 1d., p. 22-24.

29 Historically, there have not been any effectssoeamflow in Beaver Creek other than from consumpises of
groundwater in Kansas (K) and in Nebraska (N).

30 1d., p. 10.
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27.

28.

29.

use of groundwater in Kansas and Nebraska during 2003 must leavsitpeificantly greater
than 1,050 acre-feet, the sum of CBCahd CBCU, there could not have been 6,445 acre-
feet of base flow from groundwater discharge that could hees depleted from Beaver
Creek in 2003. The additional consumptive beneficial use afnghwater by Kansas and
Nebraska beyond what would deplete streamflow to zadoto have consumed groundwater
from other sources, primarily groundwater storage.tadally, there have obviously been
significant groundwater consumptive uses in both KansdsNabraska that have reduced
groundwater storage, lowered groundwater levels, and largplgtdd the base flow that
was available in 2003. The Beaver Creek base flow in 2008atet! by Nebraska to have
been 6,445 acre-feet would be a viable estimate only if thedenever been consumptive
groundwater use in Kansas or Nebraska, which obvioushyt izv/imat has actually occurred.

Nebraska terms the difference between \&\alculated as6(— CKMN), and the sum of
CBCU;, CBClk, and CBCL, less IWS, a residudl. As described in Finding 17,
Nebraska’s proposed changes to the procedures for caigu@BCU:;, CBClk, CBCU,,
and IWS, result in the sum of CBGUCBCUlk, and CBCl, less IWS, equaling
(6 — CKMN), and a residual of zero.

One result from the analysis in Finding 26 is that Neédarasproposed procedure for
determining VWS, whereby

VWS = VWS + VWS
and
VWS¢ = (0 — CKMN), also referred to by Kansas as the “virgin watesply metric,

is more consistent with the definition of VWS estdi#id in the Compact and adopted in the
Accounting ProceduresdeFinding 8) than is summing CBGUCBClk, and CBCL, less
IWS, each determined in accordance with the existing AdccauiProcedures, to compute
what Nebraska terms VWS

While Nebraska’s proposal for determining what it tern§¥S¢4, or what Kansas terms the
virgin water supply metric, is more consistent with tedinition of VWS established in the
Compact and adopted in the Accounting Procedures, thaheigdéfinition implied by
summing CBCY, CBClk, and CBCl, less IWS, Nebraska’'s proposed changes to
calculate CBCY, CBCU¢, CBCUy, and IWS are problematic. Again using flows in Beaver
Creek in 2003 as an example, Nebraska’s proposed methodasglys in a value for
CBCUk of 3,021 acre-feet and a value for CBCOf 3,425 acre-feet for a total VWf

31 1d. at 46.

32 Nebraska Exhibit 3&ansas’ Review of Nebraska’'s Request for Change in Accounting Proc8dptember 18,

2007, p. 2.
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30.

31.

32.

6,445 acre-feett These values are equivalent to adding one-half ofetsidual (one-half of
5,395 acre-feet) to CBGU(323 acre-feet) and one-half of the residual to CRCI27 acre-
feet), when CBCW and CBCl, are calculated using the methodology prescribed in the
existing Accounting Procedures as described in Findifig Bhe residual of 5,395 acre-feet
is essentially the amount of groundwater consumptivebegend the sum of 323 acre-feet
and 727 acre-feet from streamflow depletion that musbec from other groundwater
sources, primarily groundwater storage, and is equallgelivbetween Kansas and Nebraska
using Nebraska’s proposed methodoldgy.

Equally dividing what are primarily additional withdrawalsom groundwater storage
between Kansas and Nebraska, when streamflow is ddpbatd there is no longer a
hydraulic connection with the groundwater system, to deter CBCl and CBCU,
without regard to the decrease in groundwater storage causgaunydwater use in each
state is not appropriate. Similarly, equally dividing whare primarily additional
withdrawals from groundwater storage between Colorado Nelokaska in the case of
Frenchman Creek, when streamflow is depleted and thaceltmger a hydraulic connection
with the groundwater system, to determine CBCahd CBCL, without regard to the
decrease in groundwater storage caused by groundwater use ista&@clhs problematic
given that “the majority of the Frenchman Basin is #bhiska and Nebraska pumping can
be expected to have the largest influerie.”

Using the examples of Beaver Creek and Frenchman Ceeglglly dividing what are
primarily additional withdrawals from groundwater storagetween two states when
streamflow is depleted and there is no longer a hydraolhnection with the groundwater
system to determine CBCU, without regard to the declieag@undwater storage caused by
groundwater use in each state, is also inconsistenthetk being “very little propagation of
head change across statelin&s.”

When the groundwater being consumptively used involvethi@é states, or when there is
significant IWS, the residual described in Finding 27 iigded in “a more complicated
way"® but the residual must still be related to changes in ghwater storage.

33

34

35

36

37

38

Nebraska Exhibit 30, Expert Report of Dr. David P. gklf Michael G. McDonald, and James C. Schneider,

Estimating Computed Beneficial Consumptive Use for Groundwater and &dp@/ater Supply under the
Republican River Compaclanuary 20, 2009, p. 50.

Transcript of Arbitration Proceedings, March 17, 2008luxhe VIl at 1148:19-1149:4 (Ahlfeld).

Transcript of Arbitration Proceedings, March 19, 2008luxhe 1X at 1466:9-1470:8 (Ahlfeld).

Nebraska Exhibit 30, Expert Report of Dr. David P. gklf Michael G. McDonald, and James C. Schneider,

Estimating Computed Beneficial Consumptive Use for Groundwater and &dp@/ater Supply under the
Republican River Compaclanuary 20, 2009, p. 30.

Transcript of Arbitration Proceedings, March 17, 2008luxhe VIl at 1173:8-9 (Ahlfeld).

d.at 1149:7 (Ahlfeld).
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33. Groundwater consumptively used from groundwater storagst istireamflow depletion, and
inclusion of the consumptive use of groundwater storagénencalculation of CBCL]
CBCUk, and CBCl is inconsistent with the definition of CBCU as sattion 8 II. of the
Accounting Procedures. Similarly, including the base flowVWSs that would be
discharged from groundwater as though groundwater storage dtalean reduced by
consumptive groundwater use, @rresults in overstating the Computed Water Supply (the
“CWS”) that is available to be allocated to eachesiatany drainage basin during a year
where simulated stream drying in that basin occurs am@ tleeno hydraulic connection
between the groundwater system and the stream.

34. Nebraska’'s proposed procedure for determining IWS has tedefmoblem. Half of the
model runs and differences, and half of the weightingpgsed for determining IWS do not
include any simulated groundwater use by Nebraska. This nieanfr half of the model
runs, groundwater storage is undepleted by Nebraska groumdusgeand simulated
groundwater levels are higher than historical levels. aAsesult, IWS determined as
proposed by Nebraska will generally be greater than IW8rméted using the existing
procedure specified in § I1l.A.3. of the Accounting Procedasedescribed in Finding £0.
In fact, the Main Stem IWS and the total IWS determugidg Nebraska’s proposed method
is greater than the corresponding IWS determined usingxiséing procedure described in
Finding 10 for all years from 1981 through 2006, except for £993he reason for the
anomaly in the 1993 IWS is unknown, but may be the resalbmputational error.

35. Colorado’s expert on this issue, Dr. Willem A. Schrela#ntified another concern with
Nebraska’s proposed changes. In his report, Dr. Schredidegs that: “The method
proposed by Nebraska, on the other hasmks included the consumption of imported
water.®* Dr. Schreiider shows that CBGalculated “... for the Swanson-Harlan reach are
greater with imported water than without imported wéfeahd further states that: “As
shown in Figure 10, any simulation where surface watgyorts are on will include
consumption of imported water:” Thus, the current Accounting Procedures for calcigatin
CBCU;, CBClk, CBCUW\, as described in Finding 9, may also include consumption of
imported water, since both the “base” run and the “tadeSpumping” run include surface

39 Seetestimony of Mr. Steve Larson, Transcript of Artima Proceedings, March 17, 2009, Volume VII at

1240:25-1241:5.
0 SeeTables 1a through 1z in Colorado Exhibit 7, Expert RepbiVilem A. Schreider, Ph.DReport in
Response to: Estimating Computed Beneficial Consumptive Userdandwater and Imported Water Supply
under the Republican River Compact, AHfEd et al. (January 20, 2009February 16, 2009.

4 1d. at 18.

42 4.

43 1d. at 10.
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36.

water import$?* Including the consumption of imported water in thiewiation of CBCU is

not consistent with 8 IV.F. of the FSS, which specifjcgrovides that: “Beneficial
Consumptive Use of Imported Water Supply shall not countCasputed Beneficial
Consumptive Use or Virgin Water Supply Credt.”

Although Nebraska'’s proposed changes to calculate GBCBCUg, CBCUy, and IWS are

problematic, the RRCA should consider reconvening the Teah@mundwater Modeling

Committee to thoroughly re-evaluate the nonlinear respasf the RRCA Groundwater
Model when simulated stream drying occurs, re-evaluage ekisting procedures for
determining CBCU and IWS described in Findings 9 and 10, and @wntuta conclusions

and any recommendations in a report to the RRCA.

Accounting Procedures — Haigler Canal

37.

38.

Nebraska has proposed three changes in the Accountingderes adopted by the RRCA
involving the Haigler Canal that would modify (1) the ardrdetermination of water diverted
from the North Fork Republican River in Colorado into Hegler Candf for irrigation in
Nebraska; (2) the annual apportionment of return flows froigation in Nebraska between
the Main Stem, measured at the USGS stream gage aedy, Hlebraska, station 06853500
(the “Hardy Gage”), and the Arikaree River, measureth@tUSGS stream gage at Haigler,
Nebraska, station 06821500 (the “Arikaree Gage); and (3) theaboalculation of VWS for
the North Fork of Republican River in Colorado and the AakeRiver.

Under the current Accounting Procedures, the NebraskalC&8@ibutable to the annual
diversions from the North Fork Republican River to thdgldéa Canal for irrigation in
Nebraska is based on using the total amounts of watertetivas measured at the Haigler
Canal Stateline Gage, station 00061400The first change to the Accounting Procedures
involving the Haigler Canal proposed by Nebraska would reedue amount of these annual
diversions from the North Fork Republican River by an amboequal to the annual
discharges from the Haigler Canal to the Arikaree Rigs measured by Nebraska at the
Haigler Canal Spillback gage, station 00061500, which is locapedoximately one-half
mile west of the point of discharge to the Arikaree/eRt® less some adjustments for

44

Colorado’s expert, Willem A. Schretder, proposed altemmabethodology using differences between 5 runs of
the RRCA Groundwater Model to calculate CRCEBCU, CBCU,, and IWS, which do not include imported

water in the calculation of CBGJCBCl, and CBCl, Id., p. 7. However, there is no evidence that this

45

46

47

48

alternative methodology has been presented to the Ri®CAquired by the FSS.
Final Settlement Stipulation, Volume 1 of 5, p. 25.
The Pioneer Canal in Article V, Republican River Comipac

Republican River Compact Administration Accounting Procedures and Rep&équirementsrevised July
2005 (on title page, revised August 10, 2006), 8§ IV.&i8],[p. 26.

Transcript of Arbitration Proceedings March 17, 2009, WaWw/Il at 1226:23-1227:1 (Williams).
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39.

40.

41].

42

precipitation inflow to the candf. Nebraska has maintained the Haigler Canal Spillback
gage and recorded the flow in the canal at this loc&dioapproximately the last 20 yeafs.

Nebraska’s proposed change to subtract the amount of waasured annually at the
Haigler Canal Spillback gage from the amount of wateasured annually at the Haigler
Canal Stateline Gage to determine the amount of watertdd from the North Fork of the
Republican River for irrigation in Nebraska assumes thath if not all of the water
measured at the Haigler Canal Spillback gage is dischdrgedthe Haigler Canal to the
Arikaree River and is surface water in the Arikaree Ribeat can be measured at the
Arikaree Gage'!

Nebraska’s expert witness on this issue, Mr. Jamesaidlj testified that “... we have seen
much of the [Haigler Canal Spillback] water, if nat al past six or seven years showing up
at the Arikaree gage ...°* Beginning in about 2001, streamflows measured at the Arikaree
Gage decreased significantly. During the years 2002, 2003, 2004£085%, the annual
amounts of water measured at the Haigler Canal Sgilgage exceeded the actual annual
amounts of water measured at the Arikaree Gage by 58 eatr¢20 percent of spillback),
610 acre-feet (37 percent of spillback), 314 acre-feet (48 pestepillback), and 187 acre-
feet (14 percent of spillback), respectivaly. Thus contrary to Mr. Williams’ testimony,
significant portions of the Haigler Canal Spillback wadéd not reach the Arikaree Gage
during the years 2002 through 2005.

When asked whether analyses of losses and gains had bderbatween the Haigler Canal
Spillback gage and the point of discharge to the Arik&eer and between the point of
discharge and the Arikaree Gage, Mr. Williams testifiédo, we did not.*

. In its post-hearing brief, Nebraska asserts:

There is no dispute that the Arikaree is now frequemnthadd that spillback/return water
may not get to the Arikaree gage — but that doesn’t chandadhthat North Fork water

49

50

51

52

53

54

Id. at 1206:23-1207:11 (Williams).
Id. at 1193:3-5 (Williams).

Id. at 1193:8-14; 1222:23-1223:3.
Id.

Nebraska Exhibit 31, Expert Report of James C. Schnaidkedames R. Williamg&xpert Reporbn Accounting
Issues: Haigler Canal and Groundwater Model Accounting Ppitasuary 20, 2009, Table 1 (p. 4) and Table 2
(p- 7); Kansas Exhibit 29, Expert Report of David Bddfiand Scott Ros&ansas’s Responsive Expert Report
Concerning Haigler Canal and Groundwater Modeling Accounting Pokrdbruary 17, 2009, Table 1 (Arikaree
gage value).

Transcript of Arbitration Proceedings, March 17, 2008luxhe VIl at 1208:4-13.
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is nevertheless discharged into the Arikaree River andhthetdeectly or indirectly
inflates the VWS?

The calculation for the Arikaree River VWS specifiedha Accounting Procedures is:
VWS = Arikaree Gage at Haigler Stn. No. 06821500 + CBCUBEGk + CBCUn — IWS®

For VWS for the Arikaree River to increase, flowsha Arikaree Gage must increase and/or
CBCU must increase. As described in Finding 40, during fouhefsix years from 2001
through 2006, significant portions of the flows from theigha Canal Spillback did not
reach the Arikaree River Gage and could not have incred¥¢d. Also, there is no
evidence that CBCU has increased as a result of thglddaanal Spillback. Therefore,
Nebraska'’s assertion is flawed.

43. In its post-hearing brief, Nebraska also asserts:

The diminished streamflows [at the Arikaree Gage] coulthbeaesult of many different
human activities but it is clear that any dischargenffithe Haigler Canal Spillback] into
the stream, is a direct credit to that stream wheth@ilast to seepage or rt.

This assertion would hold if the amount of the Haiganal Spillback lost to seepage
resulted in an equivalent amount of groundwater dischargjeet Arikaree River. However
as described in Findings 55 and 56, the prevalent directignoohdwater flow, at least on
the north side of the Arikaree River, is to the nooWwards the Main Stem, not towards the
Arikaree River, which is consistent with Finding 40 thatimyrrecent years significant
portions of the Haigler Canal Spillback water did not hethe Arikaree Gage.

44. Based on the available information, a significant partbthe water measured at the Haigler
Canal Spillback gage, at least during the years since &@flit, does not remain in the
Arikaree River as measurable surface water at the Ask@age. While some of the water
measured at the Haigler Canal Spillback gage undoubteaithes the Arikaree Gage under
certain conditions, there is insufficient informatida justify changing the Accounting
Procedures to reduce the diversions from the North Fopkilitiean River into the Haigler
Canal by the amount of water measured at the HaiglealGpillback gage.

45. As a result, the changes proposed by Nebraska to t®uAting Procedures involving VWS
calculations for the North Fork of Republican RivelCGalorado and the Arikaree River are
not justified.

®° State of Nebraska’s Post-Hearing Bragf54.

56 Republican River Compact Administration Accounting Procedures and Rep&équirementsrevised July
2005 (on title page, revised August 10, 2006), § IV.Bi],[p. 26.

®" State of Nebraska’s Post-Hearing Bragf54.
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46.

47.

48.

49.

50.

Under the current Accounting Procedures, the NebraskalC&8@ibutable to the annual
diversions from the North Fork Republican River to thegldéa Canal for irrigation in
Nebraska is calculated as 60 percent of the total amotintater diverted as measured at the
Haigler Canal Stateline Gag®. The remaining 40 percent of the total amounts of water
diverted is return flow? which is accounted for as returning to the Main Stenthi
calculation of VWS? The second change to the Accounting Procedures involvimg th
Haigler Canal proposed by Nebraska would apportion therrdlows from irrigation in
Nebraska between the Main Stem, calculated at theyHaedje, and the Arikaree River,
calculated at the Arikaree Gage, in proportion to thheage irrigated using water from the
Haigler Canal in the Main Stem drainage (51 percent) amdAtikaree River drainage (49
percent)>*

Nebraska proposes the change described in Finding 46 tonewmtiethe directive in
§ IV.B.3. [sic]®® of the Accounting Procedures which states:

The RRCA will investigate whether return flows from the dfi Canal diversion in
Colorado may return to the Arikaree River, not the N&hk of the Republican River,
as indicated in the formulas. If there are return flowsnfithe Haigler Canal to the
Arikaree River, these formulas will be changed to recagtiinse returns.

The term “return flow” is not defined in the AccountingpBedures but as commonly used,
return flow s that part of a diverted flow that is not consumptivedgd and is returned to its

original source or another source of wéferln the context of the Accounting Procedures,
return flow is that part of a diverted flow returnedtb@ Main Stem and its tributaries as
surface water by overland flow or through groundwater digeha

Nebraska’s proposal to apportion return flows returnethéoMain Stem and the Arikaree
River from irrigation in Nebraska in proportion to theremge irrigated using water from the
Haigler Canal in the Main Stem drainage (51 percent) amdAtlkaree River drainage (49
percent) is appropriate for that portion of the retlow$ comprised by overland flow, since
overland flow would remain within the drainage whereassociated irrigation occurred.

Nebraska’s proposal to apportion return flows returnethéoMain Stem and the Arikaree
River in proportion to the acreage irrigated using watanfthe Haigler Canal in the Main

o

8 Republican River Compact Administration Accounting Procedures and Rep&équirementsrevised July
2005 (revised date on title page: August 10, 2006), 8 IV.Bid, p. 26.

Id. at § IV.A.2.a)., p. 20.
Id. at § IV.B.3. Bic], p. 26; §IV.B.15 $ic], p 36.

Nebraska Exhibit 31, Expert Report of James C. Schneamdkedames R. Williamgxpert Reporbn Accounting
Issues: Haigler Canal and Groundwater Model Accounting Pplfaisuary 20, 2009, p. 5-6.

§ IV.B.1. in Final Settlement Stipulation, Volume 150fAppendix C.

SeeUSGS Water Science Glossary of Terht#://ga.water.usgs.gov/edu/dictionary.html#main
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51.

52.

53.

54.

55.

Stem drainage and the Arikaree River drainage is not neitgsggpropriate for that portion
of the return flows comprised by groundwater dischargeesgroundwater flow is not
constrained to the drainage where the associated iofgaticurs because groundwater level
gradients do not necessarily conform to the overlying tauacal gradients.

Nebraska’s expert witness on this issue, Mr. Jamekawig, did not provide any testimony
or other evidence regarding the portion of return flowsnfirrigation in Nebraska returning
to the Main Stem or the Arikaree River as overland flow.

Mr. Williams did testify that the soils in the Arilkeg drainage near Haigler “tend to be
somewhat sandy’* Colorado’s expert on this issue, Mr. James Slattestjfied that the
soils in the Arikaree drainage near Haigler are “extigrsandy” and that because “the
majority of this land has been converted over to cqmtart sprinklers ... there is just very
little surface water runoff ... °® This suggests that there may be minimal return flovin¢o t
Arikaree River comprised by overland flow.

During the period of years from 1995 through 2006, the annual amotiwater returning to
the Arikaree River from irrigation using water from theigldar Canal, as estimated in
accordance with only this change to the Accounting Procedaggroposed by NebrasKa,
exceeded the actual annual amounts of water measuredAtlkaree Gage by 515 acre-feet
(48 percent of the proposed return flow), 767 acre-feet (7 &peaf the proposed return
flow), 70 acre-feet (6 percent of the proposed return)fland 385 acre-feet (53 percent of
the proposed return flow) for the years 2001, 2002, 2003, and 2&pkctively®> Thus,
significant portions of the annual amounts of return flestimated in accordance with
Nebraska’s proposed change to the Accounting Procedurestdidaoh the Arikaree Gage
during the years 2001 through 2004.

When asked whether he knew the direction of groundwider in the Haigler area,
Mr. Williams testified: “No, I do not®”

Simulations using the RRCA Groundwater Model indicatg the prevalent direction of
groundwater flow under lands irrigated using water fromHbeler Canal in the Haigler
area (on the north side of the Arikaree River) ish® north towards the Main Stem, not the
Arikaree River?®

o4 Transcript of Arbitration Proceedings, March 17, 2008luxhe VIl at 1210:20-1211:8.

65 Transcript of Arbitration Proceedings, March 18, 2008luxhe VIII at 1360:9-18.

% Without reducing the amounts of water measured aH#iglar Canal Stateline Gage by the amounts of water

from the Haiglar Canal Spillback.

7 1d. at 1210:1-3.

% 1d. at 1365:24-1366:7; Colorado Exhibit 11, Expert Report of J&n&attery State of Colorado’s Response to

Nebraska's Expert Report on Accounting Issues: Haigler Canal and Growsrdivatdel Accounting Points
February 16, 2009, p. 5.
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56. In its post-hearing brief, Nebraska contends:

Such a determination [that the prevalent direction of groutewow is to the north
towards the Main Stem] seems doubtful given that the GroundiMaigel uses one-mile
cells and the distance between the Haigler Canal and inebRen River is less than
one mile. If the Haigler Canal and Republican River areensame model cell, or even
in adjacent cells, no gradient would likely be determiifie

However, it is not the location of Haigler Canal ttha pertinent to the direction of
groundwater flow for that portion of return flows thaturn from groundwater discharge.
Rather, it is the location of the lands irrigatedt tisgpertinent, and the lands irrigated with
water from the Haigler Canal are located from oné¢htee miles south of the Republican
River. Thus, results from simulations using the RRCAuWBdwater Model can be used to
estimate the prevalent direction of groundwater retiow tinder lands irrigated with water
from the Haigler Canal.

57. Based on the available information, most of the retusw fcomprised by groundwater
discharge from irrigation in Nebraska using water ftbemHaigler Canal returns to the Main
Stem, not the Arikaree River, at least during the ydace 2001. While some of the water
measured at the Arikaree Gage may be comprised of rédurdrbm groundwater discharge
under certain conditions, there is insufficient inforimatto justify changing the Accounting
Procedures to apportion any of the return flow to thkakee River.

Accounting Procedures — Groundwater Model Accounting Points

58. Article Il of the Republican River Compact defines the RepahlRiver Basin as follows:

The Basin is all the area in Colorado, Kansas, arata$#a, which is naturally drained
by the Republican River, and its tributaries, to its junctidi the Smoky Hill River in
Kansas. The main stem of the Republican River extendstirenjunction near Haigler,
Nebraska, of its North Fork and the Arikaree Riveitggunction with Smoky Hill River
near Junction City Kansas.

59. The “equitable division” or “allocation” of the waten$ the Republican River Basin between
the States is set forth in Article 1V of the Compatibject to the proportionate adjustment
required in Article Ill. Article IV of the Compact spées the amounts of water allocated to
each state from each source of water in the RepubRiaer Basin and identifies each
source of water from which an allocation is made agraed “drainage basin.”

%9 State of Nebraska’s Post-Hearing Bragf55.

0 Republican River Compact, Pub. Law No. 78-60, 57 Stat. 86 (19d&lified at § 82a-518, K.S.A. (2007);
App. § 1-106, 2A N.R.S. (1995); and § 37-67-101 C.R.S. (2008).
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60

61.

62.

. The term “drainage basin” is not defined in the Compaciabutommonly used, a drainage
basinis a land area where precipitation runs off into steeaimers, lakes, and reservoirs.
A drainage basin ends where there is no longer anfareawhich precipitation runs off,
which corresponds to the lowest point in elevation abekich a delineated area is drained.
The end of a drainage basin is also located at the pdiate the collected precipitation
runoff discharges into another surface water featungghnis termed the “confluence” when
one stream or river joins another stream or river.

The “equitable division” or “allocation” of the wateof the Republican River Basin set forth
in Article IV of the Compact for a named “drainage bassterived from the “computed
average annual virgin water suppl/originating in that drainage basin, which ends at the
confluence of the stream draining that basin and the stain of the Republican Rivéras

set forth in Article 11l of the Compact.

In 8§ II. of the Accounting Procedures, the term “DesigdeDrainage Basins” is defined as
“the drainage basins of the specific tributaries andvtam Stem of the Republican River as
described in Article 11l of the Compact.” The term “Shésin” is defined as:

[T]he Designated Drainage Basins, except for the Main Stimtified in Article 11l of
the Compact. For purposes of Compact accounting the followubgb&sins will be
defined as described below:

North Fork of the Republican River in Colorado drainagerbasthat drainage
area above USGS gaging station number 06823000, North Fork Republ
River at the Colorado-Nebraska State Line,

Arikaree River drainage basin is that drainage area ab®@S gaging station
number 06821500, Arikaree River at Haigler, Nebraska,

Buffalo Creek drainage basin is that drainage area aboveSUfs@ing station
number 06823500, Buffalo Creek near Haigler, Nebraska,

Rock Creek drainage basin is that drainage area abo@SUfaging station
number 06824000, Rock Creek at Parks, Nebraska,

South Fork of the Republican River drainage basin is tt@habe area above
USGS gaging station number 06827500, South Fork Republican Reasr
Benkelman, Nebraska,

71

72

Pursuant to the Accounting Procedures, the “computed geveaanual virgin water supply” is termed the
Computed Water Supply (the “CWS”), which equals the VWS redilny changes in Federal reservoir storage
and flood flows. The CWS is used to calculate the dilmea between the StateSgeRepublican River Compact

Administration Accounting Procedures and Reporting Requirepmavised July 2005 [revised date on title page:
August 10, 2006], p. 10).

Or the North Fork of the Republican River in Nebrakkathe drainage basins specified in the Compact as the
“North Fork of the Republican River drainage basin in @alo” and the “Arikaree River drainage basin.”
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Frenchman Creek (River) drainage basin in Nebraska isltheiage area above
USGS gaging station number 06835500, Frenchman Creek in Golbert
Nebraska,

Driftwood Creek drainage basin is that drainage area di8@&S gaging station
number 06836500, Driftwood Creek near McCook, Nebraska,

Red Willow Creek drainage basin is that drainage abewea USGS gaging
station number 06838000, Red Willow Creek near Red Willow, &&kiar,

Medicine Creek drainage basin is that drainage area ahevi@edicine Creek
below Harry Strunk Lake, State of Nebraska gaging stamionber 06842500;
and the drainage area between the gage and the confluigmteesMain Stem,

Sappa Creek drainage basin is that drainage area abdw& g&ging station
number 06847500, Sappa Creek near Stamford, Nebraska and tizgeraiea
between the gage and the confluence with the Main Stem;extdading the

Beaver Creek drainage basin area downstream from theobtdébraska gaging
station number 06847000 Beaver Creek near Beaver City, Nebtaskze

confluence with Sappa Creek,

Beaver Creek drainage basin is that drainage area aliave & Nebraska
gaging station number 06847000, Beaver Creek near Beaver Cilygadka, and
the drainage area between the gage and the confluence pjth Seeek,

Prairie Dog Creek drainage basin is that drainage abeae USGS gaging
station number 06848500, Prairie Dog Creek near Woodruff, Kangasthe
drainage area between the gage and the confluence witatheStem;

63. In § Il. of the Accounting Procedures, the term “Maiar8t is defined as:

[T]he Designated Drainage Basin identified in Articledf the Compact as the North
Fork of the Republican River in Nebraska and the main stiethe Republican River
between the junction of the North Fork and the ArikareeRand the lowest crossing of
the river at the Nebraska-Kansas state line and the srhaftaries thereof, and also
including the drainage basin Blackwood Creek;

This definition for “Main Stem” differs from the degation of the main stem in Article Il of
the Compact, as set forth in Finding 58, in that it includesNorth Fork of the Republican
River in Nebraska and ends at “the lowest crossingeofitler at the Nebraska-Kansas state
line” rather than at “its junction with the Smoky HRiver in Kansas.” However, this
definition for “Main Stem” is wholly consistent witihe designated drainage basin defined in
the next to the last full paragraph in Article Illtbhe Compact.

64. The Accounting Procedures, § 111.D.1., specify that CBsE|groundwater

. for each Sub-basin will include all depletions and accretiopstream of the
confluence with the Main Stem. The values for the Matam will include all depletions
and accretions in stream reaches not otherwise accolonte a Sub-basin.
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65.

66.

This is consistent with the allocations made by namedalgai basin in Article IV of the
Compact as described in Finding 61.

In 8 I11.D.2. of the Accounting Procedures, the procedured@&ermining CBCU of surface
water is specified as follows:

For Sub-basins where the gage designated in Section Il. isheeaonfluence with the

Main Stem, each State’s Sub-basin Computed Beneficial ubgisze Use of surface
water shall be the State’s Computed Beneficial Consumpteedi)surface water above
the Sub-basin gage. For Medicine Creek, Sappa Creek, BEasek and Prairie Dog
Creek, where the gage is not near the confluence with tha Bi@m, each State’s
Computed Beneficial Consumptive Use of surface water beathe sum of the State’s
Computed Beneficial Consumptive Use of surface water abovegdige, and its

Computed Beneficial Consumptive Use of surface water betweergage and the
confluence with the Main Stem.

This is consistent with the allocations made by namedalgai basin in Article IV of the
Compact as described in Finding 61, assuming there is no sagiftBCU of surface water
downstream from the Sub-basin gages, other than foicMedCreek, Sappa Creek, Beaver
Creek, and Prairie Dog Creek, where CBCU of surface wiiemstream from each Sub-
basin gage is added to the CBCU of surface water aboveSedebasin gage. However,
since the CBCU of surface water below the gage in ehtiese four sub-basins is already
included in the amount of water measured at the gage for ®alo-basin, the CBCU of
surface water below the gage for each Sub-basin isastétl from the VWS for that Sub-
basin and added to the VWS for the Main Sf&o avoid a double-accounting of water in
that Sub-basin.

Nebraska has identified four sub-basins where the stgaging station designated in 8 IlI. of
the Accounting Procedures is located several miles upsiwé#he confluence with the Main
Stem, where the cell in the RRCA Groundwater Model edu® simulate base flow for
determining CBCU of groundwater (the “accounting point”)rerfehman Creek (River)
drainage basin in Nebraska, North Fork of the Republicaer fh Colorado drainage basin,
South Fork of the Republican River drainage basin, andvrifd Creek drainage basin.
Nebraska contends that: “A discrepancy is introdueadilsse VWS is calculated by adding
streamflow at one location to estimated groundwater dtspat a separate locatioff.”
Nebraska further contends that this results in “... therpiaiefor some of the surface water
passing that gage to then be consumed by the groundwater [purapigjn effect, a
double-accounting™

& Republican River Compact Administration Accounting Procedures arattiepRequiremenisevised July

2005 (revised date on title page: August 10, 2006), 8§ IV.B.11sith.gp. 30-33.

4 Nebraska Exhibit 31, Expert Report of James C. Schnaidedames R. Williamg&xpert Reporbn Accounting

Issues: Haigler Canal and Groundwater Model Accounting Pplfaisuary 20, 2009, p. 9.

& Transcript of Arbitration Proceedings, March 17, 2008luxhe VIl at 1220:7-9 (Williams).
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67. Because stream gages must be sited where the hydraubctenstics of a stream channel
are suitable for accurate measurements of streamflotvat channel, stream gages in the
named drainage basins for the Republican River are geneodllgcated at their confluences
with the Main Stenf®

68. Nebraska notes that 8 II. of the Accounting Proceduremetethe “Frenchman Creek
(River) drainage basin in Nebraska,” “North Fork of tRepublican River in Colorado
drainage basin,” “South Fork of the Republican River dganaasin,” and “Driftwood Creek
drainage basin,” in each instance as being that drainageaboxe the corresponding gage
designated for each Sub-basin. Nebraska asserth¢éh&dcounting points must be moved
to match the locations of the gages, and thus the Simdefinitions from Appendix C**

69. As described in Findings 60 and 61, the allocations of watde tathe States, as specified
by the Compact, are made for individual drainage basins, ahddeainage basin implicitly
ends at the confluence between the stream associdted particular drainage basin and the
Main Stem. The Accounting Procedures provided for by the E&®#0t change the
definitions of individual drainage basins implicit in ther@imact’® For the stated purposes
of Compact accounting, the sub-basins as defined ind the Accounting Procedures are
appropriate provided adjustments are made such that thei¥\¢Brectly estimated for the
drainage basin above the confluence between the streagiaied with a particular drainage
basin and the Main Stem.

70. For the “Frenchman Creek (River) drainage basin in Nebyaskmuth Fork of the
Republican River drainage basin,” and “Driftwood Creek dranagsin,” moving the
accounting points for determining the CBCU of groundwederorrespond to the locations
of the gages designated in 8§ Il. of the Accounting Proceduoesd result in the CBCU of
groundwater between a designated gage and the confluerntat &ub-basin’s stream with
the Main Stem being included in the CBCU for the Main Stethrerahan in the CBCU for
the tributary drainage basins. These changes would basistent with the definitions of
these drainage basins implicit in Article 11l of ther@pact and are not appropriate.

% Colorado Exhibit 11, Expert Report of James E. Slattetgte of Colorado’s Response to Nebraska’'s Expert
Report on Accounting Issues: Haigler Canal and Groundwater Model Adogupbints February 16, 2009,

p. 7.

7 Nebraska Exhibit 31, Expert Report of James C. Schnaidedames R. Williamg&xpert Reporbn Accounting
Issues: Haigler Canal and Groundwater Model Accounting Ppllaisuary 20, 2009, p. 9.

8 See§ I.D. of the FSS, which provides that:

The States agree that this Stipulation and the Propsesent Judgment are not intended to, nor
could they, change the States’ respective rights andadldins under the Compact. The States
reserve their respective rights under the Compactge emy issue of Compact interpretation and
enforcement in the future.
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71

72.

73.

. However, to the extent groundwater pumping causes demetiostreamflows downstream

of the gages designated in 8 II. of the Accounting Procedorethe “Frenchman Creek
(River) drainage basin in Nebraska,” “South Fork of theu®écan River drainage basin,”
and “Driftwood Creek drainage basin,” and upstream of twlwence of each associated
stream with the Main Stem, the current Accounting Procedoreestimating VWS result in
a double-accounting of these depletions. The measureahdioes at each of these Sub-
basin gages already includes the amount of the streandiépletion between the gage for
each Sub-basin and the confluence of the stream for Salotbasin with the Main Stem.
Adding the CBCU of groundwater between the gage for a pkticSub-basin and the
confluence of that Sub-basin’s stream with the Main Stethe measured streamflow at that
gage counts the same water twice in calculating VI\d is not appropriate.

While it is not appropriate to move the accounting poagsdescribed in Finding 70, the
RRCA should modify the Accounting Procedures for theriErenan Creek (River) drainage
basin in Nebraska,” “South Fork of the Republican Riverndge basin,” and “Driftwood
Creek drainage basin,” to subtract the CBCU of groundwslew the designated gage for
each Sub-basin and above the confluence of that Subshatieam with the Main Stem
from the VWS for that Sub-basin, to avoid double-accogntand add that increment of
groundwater CBCU in the VWS for the Main Stem, suclsazurrently done in accounting
for the CBCU of surface water below the Sub-basin géwelsledicine Creek, Sappa Creek,
Beaver Creek, and Prairie Dog Creek.

At the hearing and in its post-trial brief, Coloradoeatssthat the Special Master appointed
by the Court irkKansas v. Nebraska and Coloradeo. 126, Original, made a specific finding
that the Republican River is formed at the junctiorhef Arikaree River and the North Fork
of the Republican River, near Haigler, Nebra¥kahich Colorado uses as the basis for its
contention that the current accounting point for thetiN&ork of the Republican River is at
the correct location. The statement made by the 8lpll@ster quoted by Colorado occurs
in the First Report of the Special Master (Subject: rhigta’s Motion to Dismiss) at the
beginning of 8§ Il. titled “BACKGROUND” (on page 6) and ismgly a restatement of the
description of the Republican River Basin from Articleoflthe Compact, as partially set
forth in Finding 58. The Special Master’s statement mainbe a “finding” that the Main
Stem of the Republican River begins at the junctiothefArikaree River and the North Fork
of the Republican River for Compact accounting purposes pursuéime FSS when Article
Il of the Compact explicitly defines two separate dagm basins, from which allocations of
water are made in Article 1V that include the NorthkofNorth of the Republican River
drainage basin in Colorado” and “The North Fork of the Répan River in Nebraska and
the main stem of the Republican River between the pmaf the North Fork and Arikaree
River and the lowest crossing of the river at the ridgka-Kansas state line and the small
tributaries thereof ... .” The latter drainage basithesMain Stem in 8 Il. of the Accounting

79

80

Republican River Compact Administration Accounting Procedures and Rep&équirementsrevised July

2005 (revised date on title page: August 10, 2006), 8§ IV.B.Bif), pp. 28-29.

Transcript of Arbitration Proceedings, March 17, 2008luxhe VII at 1205:2-22 (Williams)State of Colorado’s
Post-Trial Briefat 54.
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Procedures, which were incorporated in the FSS and asfpiédwe &SS were found by the
Special Master to be “... in all respects compatible witd tontrolling provisions and
purposes of the Compadt”

74. The accounting point currently used to determine the CBCgroundwater in the “North
Fork of the Republican River in Colorado drainage basin’oislocated at the confluence
with the Main Stem, as the Main Stem is defined intiBedl. of the Accounting Procedures
and set forth in Finding 63. This is inconsistent withekplicit meaning of the “North Fork
of the Republican River drainage basin in Colorado” inchtlll of the Compact and results
in CBCU of groundwater in Kansas and Nebraska that shouidcheled in the CBCU for
the Main Stem being included instead in the CBCU for thertiN&ork of the Republican
River in Colorado drainage basin.”

75. The accounting point used to determine the CBCU of grounduvatee “North Fork of the
Republican River in Colorado drainage basin” should be mowdtie cell of the RRCA
Groundwater Model in which the North Fork of the RepubliBarer crosses the Colorado-
Nebraska state line. This will result in reduced VWSthar “North Fork of the Republican
River in Colorado drainage basin” to the extent of “GW&id “GWn” between the
Colorado-Nebraska state line and the confluence betweeNdtth Fork of the Republican
River in Nebraska and the Arikaree Ri¥&rThis will also result in increased VWS for the
Main Stem by the same amounts.

76. The changes to the Accounting Procedures described imgsmdR and 75 should apply to
all years for which the accounting of water use has nenm lfiealized and approved by the
RRCA. This is consistent with the positions of botHo€ado and Nebraska(Kansas did
not address this issue). This is also consistent hatlilécision of the Special Mastér.

Damages — Losses to Kansas Water Users from Overdsbinaska

77. Subsection V.B.2.a. of the FSS explicitly requires:tha

a. During Water-Short Year Administration, Nebraska withit its Computed
Beneficial Consumptive Use above Guide Rock to not more thebraska's
Allocation that is derived from sources above Guide Rock, aefatddka’s share of

81 second Report of the Special Master (Subject: FSe#tlement StipulationKansas v. Nebraska and Colorado
No. 126, Original, April 15, 2003, p. 3.

82 See Republican River Compact Administration Accounting Procedures aadiRRgRequirementsevised July
2005 (revised date on title page: August 10, 2006), 8 IV.Bid, p. 26.

8 State of Colorado’s Post-Trial Briet 56; State of Nebraska's Post-Hearing Bragf57.

84 second Report of the Special Master (Subject: FSe#tlement StipulationKansas v. Nebraska and Colorado
No. 126, Original, April 15, 2003, p. 32.
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78.

79.

80.

any unused portion of Colorado’s Allocation (no entitlemtenColorado’s unused
Allocation is implied or expressly granted by this pramigi*

Subsection V.B.2.e. of the FSS provides that:
e. For purposes of determining Nebraska’'s compliance witis&gtion V.B.2.:

i. Virgin Water Supply, Computed Water Supply, Allocations amum@uted
Beneficial Consumptive Use will be calculated on a twaryenning average, as
computed above Guide Rock, with any Water-Short Year Admitictrgear
treated as the second year of the two-year running averdgesary the prior
year as the first yed?;

Subsection V.B.2.e. of the FSS does not explicitly addigsamount of the violation when
Nebraska is not in compliance with § V.B.2. based deutzted two-year running averages
for Virgin Water Supply, Computed Water Supply, Allocatioasd Computed Beneficial
Consumptive Use.

The States agreed “to implement the obligations and mgms in this Stipulation in
accordance with the schedule attached hereto as AppBridix Appendix B of the FSS
unambiguously sets the “First year Water-Short Year i@htnation compliance” as 2068.

Nebraska does not deny that it exceeded its basin-widegdins in 2005 and 2086and its
Water-Short Year allocations above Guide Rock in 2005 2006°° based on the
Accounting Procedures currently approved by the RRCApadth Nebraska disagrees with
the amount of the violations estimated by Kansas for 2006.

Based on the accounting approved by the RRCA for 2005, Nebeasieeeded its 2005
Water-Short Year Administration allocation above d&uRock by 42,860 acre-feet, when the
evaporation from Non-Federal Reservoirs below Haflannty Lake is included. Kansas’
estimate of the amount of Nebraska's exceedance of2M36 Water-Short Year
Administration allocation above Guide Rock is 36,10@deet, using data approved by the

85

Final Settlement Stipulation, Volume 1 of 5, p. 28.
Id., p. 30.

Id., p. 1.

d., p. B1.

State of Nebraska’s Post-Hearing Brégf4.

Nebraska Exhibit 8, Expert Report of Marc Groff, T&itey, and David KracmarReview of the 20 January
2009 Report Prepared by Spronk Water Engineers, Inc for the Statnshs February 17, 2009, Table 2-2, p. 5.

Kansas Exhibit 1, Expert Report of Dale BoBEkgineering Analysis of Losses to Kansas Water Users Resulting
from Overuse of Republican River Supply in Nebrad&auary 20, 2009, Attachment 1.
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81.

82.

RRCA®? The total of Nebraska’s exceedance in 2005 and in 2006, amtestiby Kansas,
is 78,960 acre-feet.

The basin-wide exceedance by Nebraska in 2005, based occthenang approved by the
RRCA for 2005, is 42,330 acre-féét. The two-year running average of Nebraska’'s
exceedance of its Water-Short Year Administratidocation above Guide Rock for 2006,
using the exceedance estimated by Kansas for 2006, is 39,48fetéfe-The total of
Nebraska’s basin-wide exceedance in 2005 and the two-yeanguaverage of Nebraska’'s
exceedance of its Water-Short Year Administratidocation above Guide Rock for 2006,
using the exceedance estimated by Kansas for 2006, is 81j@iféetc This total amount is
greater than the sum of Nebraska's basin-wide exceedanc2005 and Nebraska'’s
exceedance of its Water-Short Year Administratidacation above Guide Rock in 2006
only, as estimated by Kansas, by 3,380 acre?fedthe total amount of 81,810 acre-feet is
also greater than the sum of Nebraska’s exceedance Waiter-Short Year Administration
aIIocggtion above Guide Rock in 2005 and in 2006, as estingtéthnsas, by 2,850 acre-
feet:

Because § V.B.2.e. of the FSS explicitly provides for gidimo-year running averages for
Virgin Water Supply, Computed Water Supply, Allocations, ammim@uted Beneficial
Consumptive Use to determine whether Nebraska is in ¢cangel with § V.B.2. but does
not explicitly address the amount of the violation wiNabraska is not in compliance with
8 V.B.2. and based on the comparisons in Finding 81, the ¢éangverage of Nebraska’s
exceedance of its Water-Short Year Administratidacation above Guide Rock for 2006
should not be used to determine the amount of Nebraskdaion for 2006. Rather, the
amount of Nebraska’s violation for 2006 should be equal tordéa’s exceedance of its
2006 Water-Short Year Administration allocation abowed® Rock. Similarly, the amount
of Nebraska’s violation for 2005 should be equal to Nebtaskaceedance of its 2005
Water-Short Year Administration allocation above d&uRock. Both Kansas and Nebraska
used Nebraska’'s exceedance of its Water-Short Year Astnaition allocation above Guide
Rock for both 2005 and 2006 to establish the amount Nebraskd&iomn during these
years:™ “although Kansas estimates the amount of the 2006 violasideing 36,100 acre-
feet whereas Nebraska estimates the amount of the 20@6onacas being 28,615 acre-feet,
a difference of 7,485 acre-feet.

92

Id.

93 Kansas Exhibit 1, Expert Report of Dale BoBkgineering Analysis of Losses to Kansas Water Users Resulting

from Overuse of Republican River Supply in Nebradauary 20, 2009, Attachment 2.

o4 (42,860 acre-feet + 36,100 acre-feet) / 2.

% 81,810 acre-feet — (42,330 acre-feet + 36,100 acre-feet).

9 81,810 acre-feet — 78,960 acre-feet.
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83.

84.

85.

The primary reason for the difference of 7,485 acre-fedtveen Kansas' estimate of
Nebraska’s 2006 violation and Nebraska’'s estimate iassgnment of evaporation from
Harlan County Lake. Kansas assigned evaporation toKatkas and NebrasRaywhereas
Nebraska assigned 100 percent of the Harlan County Lap®®imn to Kansas since only
KBID diverted water from Harlan County Lake in 2006.

In the Arbitrator’'s Final Decision on Legal Issugwhich is attached hereto, the Arbitrator
decided the following concerning Question 3:

The current Republican River Compact Administration AccounBngcedures allocate
evaporative losses from Harlan County Lake entirelyKemsas when the Kansas
Bostwick Irrigation District is the only entity actualifverting stored water from Harlan
County Lake for irrigatiori®

This decision was based on the assumption that Nebhgkaot “[choose] to substitute
supply for the Superior Canal from Nebraska’s allocatieiove Guide Rock” in 2006
pursuant to 8§ IV.A.e)(1) of the Accounting Procedures. Aitiérator made this assumption
because in their respective briefs on legal issueshareKansas nor Nebraska identified
Nebraska’s use of substitute supply for the Superior Georal Nebraska’s allocation below
Guide Rock in 2006.

On the last day of the arbitration hearing, Kansas diotted as its Exhibit 84 a copy of a
2006 letter from Nebraska which stated the following:

As identified in the Final Settlement Stipulation SectiaB.2.d., Nebraska is advising
you of the following measures Nebraska plans to take inigeticn of a Water Short
Year. The measures are cited by the corresponding Senotitre Final Settlement
Stipulation:

V.B.2.a.i. — “supplementing water for Nebraska Bostwicig#tion District by
providing alternate supplies from below Guide Rock or fronsidatthe Basin”.
Nebraska intends to enter into an agreement with the aNledor Bostwick
Irrigation District whereby it is unlikely that Superior ri2d will be diverting
surface water during 2006. ... Some irrigators in the SuperiolCsurface
water delivery area will be using an alternate supply froourgd water wells
located below Guide Rock Diversion Dam.

This fact was not known by the Arbitrator when he decidedsfion 3.

97 Nebraska Exhibit 26, Electronic Data for Expert Repbitlarc Groff, Tom Riley, and David KracmaRgview

of the 20 January 2009 Report Prepared by Spronk Water Engineers, line fState of Kansagebruary 17,
2009, Excel WorkbooME 2006 CorrectedTabFed_Reservoir

%8 Arbitrator's Final Decision on Legal Issued 10.

% Kansas Exhibit 84, Letter from Ann Bleed, Acting Ditec Nebraska Department of Natural Resources, to Hal

Simpson, Colorado State Engineer, David Pope, Kansas Ehgheer, and Steve Raunshagen, Acting Area
Manager, Great Plains Region (USBR), May 1, 2006, p. 1.
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86. In light of Finding 85 and given the explicit provision in \8.A.e)(1) of the Accounting
Procedures pertaining to use of substitute supplies for thei®@u@anal from Nebraska’s
allocation below Guide Rock, a portion of the 2006 evamordrom Harlan County Lake
should be assigned to Nebraska.

87. The actual amount of groundwater diverted from wells bedwde Rock in 2006 is
unknown?® which prevents a proportionate determination of thewarof Harlan County
Lake evaporation in 2006 that should be assigned to Nebradkavever, for 2005 the
allocation of net evaporation for Harlan County Laleween Kansas and Nebraska was
very nearly 50 percent for each stfe.Equally splitting the 2006 evaporation from Harlan
County Lake between Kansas and Nebraska using Kansas' 20@¥aporation of 16,298
acre-feet” or Nebraska’s 2006 net evaporation of 16,182 acré®feetould increase
Nebraska’s estimate of its Water-Short Year Admiatgin exceedance above Guide Rock
in 2006 by about 8,100 acre-feet, for a total violation in 200®ota36,715 acre-feet. This
revised estimate of Nebraska’'s 2006 exceedance isisofficclose to Kansas’ estimate of
the 2006 violation of 36,100 acre-feet to justify acceptanc&arfsas’ estimate, which
allocated evaporation from Harlan County Lake “... basetbog-term average use®*

88. To provide a basis for estimating the direct economiparts to Kansas caused by
Nebraska’'s exceedance of its Water-Short Year almtabove Guide Rock, the additional
amount of water that should have been available for ukamsas was routed in accounting
simulations by the experts for Kansas and Nebraska tcewhe direct economic of impacts
of the shortages occurred: the farm headgates in KBWD dawnstream of KBID. To
perform these simulations the experts for both Kansak Nebraska assumed that the
additional amount of water that should have been avaif@bluse in Kansas was regulated
through Harlan County Lak@&> 1%

100 Kansas’ Post-Trial Brieat 14.

101 Nebraska Exhibit 26, Electronic Data for Expert Repbitlarc Groff, Tom Riley, and David KracmaRgview
of the 20 January 2009 Report Prepared by Spronk Water Engineers, line fState of Kansagebruary 17,
2009, Excel WorkbookE 2005 With CommentabFed_Reservoir

102 ansas Exhibit 1, Expert Report of Dale BoBkgineering Analysis of Losses to Kansas Water Users Resulting
from Overuse of Republican River Supply in Nebradkauary 20, 2009, Appendix A.

103 Nebraska Exhibit 26, Electronic Data for Expert Repbitlarc Groff, Tom Riley, and David KracmaRgview
of the 20 January 2009 Report Prepared by Spronk Water Engineers, line fState of Kansagebruary 17,
2009, Excel WorkbooME 2006 CorrectedTabFed_Reservoir

104 Kansas’ Post-Trial Brieat 14.

105 kansas Exhibit 1, Expert Report of Dale BoBkgineering Analysis of Losses to Kansas Water Users Resulting
from Overuse of Republican River Supply in Nebrad&auary 20, 2009, p. 2.
106 Nebraska Exhibit 8, Expert Report of Marc Groff, T&itey, and David KracmarReview of the 20 January

2009 Report Prepared by Spronk Water Engineers, Inc for the St&sshs February 17, 2009, p. 6.
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89. Nebraska's experts used the same methods as Kansag’ taxpstimate the additional net
evaporation from Harlan County Lake in 2005 and 2006 that would tesulted from the
additional supplies that should have been availableelease from Harlan County Lake for
use in Kansa¥’ Also, Nebraska’s experts and Kansas' expert both asbuimt the
conveyance losses between Harlan County Lake and tbesidin to the Courtland Canal,
which conveys water to KBID, were insignificant in 2005 20062 1%°

90. To estimate the conveyance losses between the Cal@lamal diversion and the Nebraska-
Kansas state line, Kansas’ expert used the proceduret@nuleing Courtland Canal losses
between the diversion and the state line chargeabl&attsas CBCU as specified in
§ IV.B.13. of the Accounting Procedurt8.*** The Accounting Procedures specify that:

The allocation of transportation losses in the CourtlanoaCabove Lovewell between
Kansas and Nebraska shall be done by the Bureau of Redaraati reported in their
“Courtland Canal Above Lovewell” spreadsheet. Deliveried msses associated with
deliveries to both Nebraska and Kansas above Lovewelllshadflected in the Bureau’s
Monthly Water District reports. Losses associated alivering water to Lovewell shall
be separately computed.

Amount of transportation loss of the Courtland Canalédgks to Lovewell that does not
return to the river, charged to Kansas shall be 18% oBtheau’s estimate of losses
associated with these deliveries.

The above provision sets the amounts of conveyancesldssm Courtland Canal deliveries
to Lovewell Reservoir that do not “return to the riVewhich are chargeable to Kansas
CBCU, at 18 percent. The amounts of conveyance ldss®asCourtland Canal deliveries to
Kansas irrigators above Lovewell Reservoir that aeFgeable to Kansas CBCU are to equal
“1-%BRF,” where %BRF is defined as “Percent of Diversioomm Bureau Canals that
returns to the streani®®

107
Id.

108 14, p. 7.

109 kansas Exhibit 1, Expert Report of Dale BoBkgineering Analysis of Losses to Kansas Water Users Resulting
from Overuse of Republican River Supply in Nebragkauary 20, 2009, Appendix B (Note that the only
“Additional Transportation Losses” are for water divdrte the Upper Courtland unit and for water diverted for
delivery to Lovewell Reservoir).

10 4. p. 2.

11 Republican River Compact Administration Accounting Procedures and Rep&équirementsrevised July

2005 (on title page, revised August 10, 2006), § IV.B.4ig], [p. 33-34.

1204, p. 34.

1314, p. 25.
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91. The losses from the Courtland Canal assigned to Kans230b and 2006 for deliveries to

92.

93.

Kansas irrigators and for deliveries to Lovewell Resieradopted by Kansas' expétt are

the same as those reported for 2005 and 2006 in the RRCA Caanpaanting spreadsheets
provided by Nebraska’s experts,which reference the Bureau of Reclamation as the source
For 2005 those losses total 8,651 acre-feet, and for 2006sdeslmtal 12,158 acre-feet.

The RRCA Compact accounting spreadsheets provided by Nelsras{@rts confirm that
for 2005 and 2006, 18 percent of the conveyance losses fromaaou@hnal deliveries to
Lovewell Reservoir were attributed to Kansas CBCUThe spreadsheets also show that for
2005 and 2006, 18 percent of the conveyance losses from Couttéaral deliveries to
Kansas irrigators above Lovewell Reservoir, referredstéUpper Courtland”, “does not
recharge*'’ as adopted by Kansas’ exgéft Therefore, %BRF for both 2005 and 2006 was
82 percent.

Kansas’ expert assumed that only the conveyance loss¢sdth not recharge (i.e.,
consumptive losses) were lost from the Courtland Canat a result, Kansas’ expert
estimated that the additional amount of water thauldvchave been available at the
Nebraska-Kansas state line in 2005 for delivery to Kansamtiors, but for Nebraska’'s
overuse, would equal the amount of Nebraska's exceedand@6@4acre-feet), less the
additional net evaporation from Harlan County Lake (1,3¥&-&et), and less the average
of the conveyance losses “that do not recharge (18%)” meyaentage of Courland Canal
diversions over the period 1995 through 2006 (968 acre-feet),nf@dpsted additional
supply of 40,551 acre-feet (rounded to 40,600 acre-fEet)Jsing this same procedure for
2006, Kansas’ expert estimated an adjusted additional supBB;,@&d5 acre-feet (rounded to
32,600 acre-feet). These are the additional amounts ef Wanhsas’ expert assumed would
be available in the Courtland Canal at the Nebraska-Isastate line for delivery to KBID in
2005 and 2006%° This assumption is incorrect.

1

14 Kansas Exhibit 1, Expert Report of Dale BoBkgineering Analysis of Losses to Kansas Water Users Resulting

from Overuse of Republican River Supply in Nebrad&auary 20, 2009, Appendix B.

115 Nebraska Exhibit 26, Electronic Data for Expert Repbitlarc Groff, Tom Riley, and David KracmaRgview
of the 20 January 2009 Report Prepared by Spronk Water Engineers, line fState of Kansagebruary 17,
2009, Excel WorkbookBIE 2005 With CommeahdNE 2006 CorrectedlabCourtlandAvLove
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18 Kansas Exhibit 1, Expert Report of Dale BoBkgineering Analysis of Losses to Kansas Water Users Resulting

from Overuse of Republican River Supply in Nebrad&auary 20, 2009, Appendix B.
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., Table 1.
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94. As described in Finding 91, the total amounts lost from theri@&nd Canal in Nebraska in

95.

96.

97.

2005 and 2006 were 8,651 acre-feet and 12,158 acre-feet, respectBedtause these
amounts of water were lost from the Courtland Camallebraska, these amounts of water
could not be in the Courtland Canal at the Nebraskad&state line, even though only
18 percent of these losses (the consumptive losses) al&rcated to Kansas CBCU.
Therefore, the actual amounts of water presumably detednby the Bureau of Reclamation
to be available in the Courtland Canal at the Nebrasias&s state line for delivery to KBID
in 2005 and 2006 were 40,086 acre-féeand 38,473 acre-fe&t respectively, not the
amounts of 47,180 acre-feet and 48,442 acre-feet implied bylalwed assumption of
Kansas’ expert.

Applying the computational methodology used by Kansas’ expegstimate the additional
amounts of water that would have been available in thert@nd Canal at the Nebraska-
Kansas state line in 2005 and 2006 for delivery to KBID, but usiagaverage of the total
conveyance losses as a percentage of Courland Canasialingerover the period 1995
through 2006 instead of the average of the conveyance Idssedd not recharge as a
percentage of Courland Canal diversions, results instjuadditional supplies of 36,143
acre-feet” and 29,060 acre-fe&t! respectively.

Some, if not all, of the amounts of water equal te thfferences between the revised
estimates in Finding 95 and the estimates of Kansas’ espsedribed in Finding 93 (i.e.,
non-consumptive losses of 4,408 acre-feet for 2005 and 3,545eatror 2006) would
reasonably be assumed to be available to Kansas as getendwd as additional flow in the
Republican River. There is insufficient informationthe record to allow a reasonably
reliable estimate of how this additional groundwater #o in the Republican River might
have been used in Kansas. However, it is not reasotalElssume these amounts of water
would have been available to KBID at the Nebraska-Kassa#e line from the Courtland
Canal. Kansas’' expert has overstated the additionauai® of water that would have
available to KBID at the Nebraska-Kansas state limenfthe Courtland Canal, but for
Nebraska’s overuse in 2005 and 2006, by at least approximatelychper

Nebraska’s experts use a different approach to estitimatadditional amounts of water that
would have available to KBID at the Nebraska-Kansag $ita¢ from the Courtland Canal in
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48,737 acre-feet less total losses of 8,651 acre-feas. efjbals the quantity of water at Courtland Canal 15.1 in
Nebraska Exhibit 26, Electronic Data for Expert Repotlafc Groff, Tom Riley, and David KracmaRgview

of the 20 January 2009 Report Prepared by Spronk Water Engineers, line fState of Kansagebruary 17,
2009, Excel WorkboolNE 2005 With CommentabCourtlandAvLove

50,631 acre-feet less total losses of 12,158 acre-fees. efibals the quantity of water at Courtland Canal 15.1 in
Nebraska Exhibit 26, Electronic Data for Expert Repotlafc Groff, Tom Riley, and David KracmaRgview

of the 20 January 2009 Report Prepared by Spronk Water Engineers, line fState of Kansagebruary 17,
2009, Excel WorkboolE 2006 CorrectedTabCourtlandAvLove
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42,860 acre-feet, less additional net evaporation of h&#lfeet, less total additional losses of 5,376 acre-feet

36,100 acre-feet, less additional net evaporation of 2, f&#Aeet, less total additional losses of 4,323 acre-feet.
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2005 and 2006, but for Nebraska's overuse in those YearaVhile the methodology
employed by Nebraska'’s experts properly excluded all oéshenated canal losses from the
Courtland Canal in Nebraska, Nebraska’'s experts maag&tempt to estimate the amounts of
canal losses that would have been available to Kangas@sdwater or as additional flow in
the Republican River. Nebraska’s experts have understaeatititional amounts of water
that would have available to Kansas below the Nebraskasd&astate line in 2005 and 2006.

Damages — Direct Economic Impacts

98. To estimate the economic impacts (damages) incurred Igators within KBID and
downstream of KBID caused by overuse of water by NebresR805 and 2006, Kansas’
experts estimated the difference in irrigated and nogaired crop mix and yields between:
(1) the crop mix and yields Kansas’ experts projected dvbale been realized, had overuse
not occurred in Nebraska and irrigators in Kansas veddhe full amount of water to which
they were entitled under the FSS; and (2) the reportgol mix and yields realized by
impacted Kansas farmers in 2005 and 2006. The crop prices usedhsgsKaxperts to
estimate the direct economic impacts as lost profite the same for (1) and (2.

99. To project irrigated crop yields that would have been red)ihhad overuse of water by
Nebraska not occurred, Kansas’ experts utilized a cieg-ynodel called IPYsim, which is
named after irrigation and precipitation yield simulafie’ While based in part on crop-
yield-water-response functions reported in Stone et 2006°® (“Stone’s response
functions”)?° IPYsim differs from Stone’s response functions ireaist four respects that
are important. First, Stone’s response functions Wased on the response of crop yield to
precipitation and irrigation onl{?° whereas the version of IPYsim employed by Kansas’
experts includes not only crop-yield response to preaipitand irrigation but also includes

125 Nebraska Exhibit 8, Expert Report of Marc Groff, T&itey, and David KracmarReview of the 20 January

2009 Report Prepared by Spronk Water Engineers, Inc for the St&snsés February 17, 2009, pp. 7-10.

126 Transcript of Arbitration Proceedings, March 9, 2008luvhe | at 178:24-179:4 (Kastens).

127 kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,

p. 2.

128 Loyd Stone is a Professor of Agronomy at Kansa® &taiversity and was a rebuttal expert for Kansd&ainsas
v. Coloradg No. 105, Original. The Special Master appointed by th8.WBupreme Court in this matter, Arthur
L. Littleworth, believed that “Professor Stone’s tesiny is entitled to great weight3eeThird Report of Special

Master Littleworth, August 2000, p. 56.

129 Id.; Transcript of Arbitration Proceedings, March 9, 2009uxf | at 179:7-16 (Kastens).

130 See Kansas Exhibit 18Water Supply: Yield Relationships Developed for Study of Water Manatyeme

L. R. Stone, et al., Journal of Natural Resourcesf& Sciences Education, Volume 35, 2006, p. 162.
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crop-yield response to total usable nitrog&n*? Second, Stone’s response functions do not
include economic consideratiof, whereas IPYsim incorporates both nitrogen fertilizer
costs (average nitrogen fertilizer to crop price ratiochyp observed over the 1994-2000
time period) and water costs (after accounting for dejiedficiency)*** Third, Kansas’
experts adjusted the IPYsim response functions, asibeddan Finding 103, and did not
provide any information to verify the reasonablenesfi@frésulting response functions that
were then used to assess impacts, whereas Ston@snses functions were based on
empirical relationships; that is, relationships basedlservations that can be verified or
disproved by observation or experiméfit. Fourth, Stone’s response functions in Kansas'’
Exhibit 18 were not developed or used to assess economictang@ather Stone’s response
functions were developed “for use in water resource ¢iucad®® While Stone’s response
functions may be “similar in all material respects"those used iKansas v. ColoradoNo.
105, Original, the IPYsim crop-yield response functionsleyga by Kansas’ experts in this
arbitration proceeding are n6Y,contrary to Kansas' assertion in its closing btief.

100. The IPYsim response functions are quadratic and of #tbematical form: Y = A + BX —

CX? where for a particular crop Y is the calculated yiéddB, and C are positive numerical
constants, and X is the level of crop inptit. With this quadratic form, as X increases Y
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Kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,

p. 2; Transcript of Arbitration Proceedings, March 9, 2008ume | at 180:3-9 (Kastens); Kansas Exhibit 17,
Background for KSU-NPI_CropBudgets,xlanuary 2009, p. 4 (referenced in FN 1 of Kansas Exhipit3,

When asked what effect the inclusion of phosphate woaNg on his analysis, as is done in a newer version of
IPYsim, Dr. Kastens testified:

Actually, | can’t even answer the effect the nitrop@s on the analysis in terms of the magnitude, say, of
the moneys owed. | have not done that. T8d e — and I'm not even sure that | have the intuition,
without going back and studying it and analyzing it, whatwwatld do.

Transcript of Arbitration Proceedings, March 9, 2009,uvat | at 201:2-11.
Transcript of Arbitration Proceedings, March 9, 2008luvhe | at 173:11-16 (Kastens).

Kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,
p. 6.

Kansas Exhibit 18/Vater Supply: Yield Relationships Developed for Study of Water MaeagémR. Stone, et
al., Journal of Natural Resources & Life Sciences Edutatolume 35, 2006.

Id., p. 162.
SeeThird Report of Special Master Littleworth, August 2000, p487
Kansas’ Post-Trial Brieft 21.

Kansas Exhibit 1/Background for KSU-NPI_CropBudgets,xdanuary 2009, p. 4 (referenced in FN 1 of Kansas
Exhibit 5, p. 2).
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101.

102.

103.

increases at a diminishing rate until Y reaches its maxinaalue, after which Y begins to
decrease as X increases. The response functions Hawezantal slope when Y is at its
maximum value for a particular crop. Kansas’ expealbtbis point “the maximum of the
quadratic plateau function that defines yieltf"and the response function for a particular
crop is adjusted such that when Y is at its maximum vatlexjuals what Kansas’ experts
term the “yield goal*** which is defined as “the expected crop yield given thatheeit

nitrogen fertilizer nor water is limiting**2

The “yield goal” is determined using IPYsim by assuming thatett@nomically optimal
yield for a particular crop, considering costs for nitmodertilizer and irrigation water,
equals what the Kansas’' experts term “trend yield” fot trap*® As a result of this
assumption, the “trend yield” for a particular crop muestdss than or equal to the calculated
“yield goal” for that crop. The “trend yield” was detened by fitting a linear trend line
through the observed yields by year for each crop witlBhDK(excluding ensilage) for the
years 1962 through 2006, including or excluding yields during water-gkans to derive the
maximum yield along the trend line for the year 2006. Thaltiag “trend yield” was used
for 2006 as well as 2005?

The IPYsim response functions for each crop (excludingages, adjusted such that the
“trend yield” equaled the economically optimal yield, as dbsd in Finding 101, were then
used to simulate yields assuming KBID irrigators could hdivefahe irrigation water they
desired during 2005 and 2006 (“full irrigation”) and to sinellgields for the actual water
available during 2005 and 208%. (It is not clear why Kansas’ experts assumed KBID
irrigators could have all of the irrigation water theysided instead of assuming KBID
irrigators would have received the quantity of water tactv they were entitled had there
been no overuse of water by Nebraska, although adjustmere subsequently made to
account for this differencé’f

For each crop in the areas above and below LovewedeRoir, the actual crop yields
reported for KBID were then multiplied by the ratio bét‘full irrigation” yield simulated by
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Transcript of Arbitration Proceedings, March 9, 2008luvhe | at 183:8-10 (Kastens).
Id.

Kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface

Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,

p.
143

144

145
Id

146
Id

6.

Id.

Id.

ap-7.

. p- 9; Transcript of Arbitration Proceedings, Marcl2@9, Volume | at 186:4-15 (Kastens).

36



IPYsim divided by the yield simulated for the actual amaofnirrigation water received to
derive what Kansas’ experts term the fully irrigatedpected yield.**’ The effect of this
adjustment is to change the shape of the IPYsim respiumctions for each crop, assuming
the Y intercept of the function does not change, andctease the “yield goal.” For corn in
20058 for which the actual yield was 187 bushels/acre, this ad@rg results in a fully
irrigated “expected yield” of 206 bushels/acre. If theti@teship between fully irrigated
yield and “yield goal’” remains proportionate or nearly prtipaate, a fully irrigated
“expected yield” of 206 bushels/acre implies a “yield gazl212 bushels/acre. Both the
fully irrigated “expected yield” of 206 bushels/acre and inplied “yield goal” of 212
bushels/acre are close to the yield for maximum croddgTorn from Stone et al., 2006,
14.0 megagrams/hectare or 222 bushels/4tre.

104. Kansas’ experts did not use the adjustment procedure lakgseni Finding 103 to derive the

fully irrigated “expected yield” for crops above Lovew&eservoir in 2005 and instead
assumed the “expected yield” values above LovewelleReg were the same as those
derived for crops below Lovewell Reservbi. Kansas’' experts did not state why this
assumption was made, but applying the adjustment procedumbddsa Finding 103 for
corn in 2005 above Lovewell Reservoir would result inlby furigated “expected yield” of
258 bushels/acre, which is nearly 40 percent higher thahigiest historical yield of 187
bushels/acre as of 2006 and more than 15 percent highehéhgield for maximum crop ET
for corn from Stone et al., 2006, which is clearly nosoeable.

105. The fully irrigated “expected yield” is associated wikle expectation of irrigators in KBID

that all of the irrigation water “economically de=i¥ would be available, which is more than
the amount of water KBID irrigators would have received theere been no overuse of water
in Nebraskd® Therefore Kansas' experts revised the “expected yied”efach crop

downward to the yields simulated using the IPYsim cropaese functions that would have
been realized for amounts of irrigation water equaht actual amounts received plus the
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Kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,
p. 7 and Table 10.

Kansas’ experts identified corn as the most approperiagefor this “base yield modeling framework ... since it is
the crop where yield-response-to-irrigation data arstmrevalent and the crop most frequently managed in an
irrigation setting.”Id., p. 7.

-11.55 + 0.416 x 61.3 = 14.0 megagrams/hectare, Kansas tE&BibiVater Supply: Yield Relationships
Developed for Study of Water ManageméntR. Stone, et al., Journal of Natural Resourcekif& Sciences
Education, Volume 35, 2006, Table 2, p. 164.

Kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,
Table 10.

Id., pp. 8-9.
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additional amounts estimated by Kansas’ exp&rteat would have been received had there
been no overuse of water in Nebras¥a.

106. Kansas’ experts then used the revised crop-specific “expsaotdd” together with other

relevant factors for 2005 and 2006 with and without overuseatdrin Nebraska including
actual crop yields (both irrigated and non-irrigated), gngwseason precipitation, acres
irrigated, irrigation technology and efficiency, irrigatecbp mix, non-irrigated crop mix,
crop prices, and production costs to estimate the lofit pr&KBID for 2005 and 2006 from
overuse of water in Nebraska. The estimated losttprimfiKBID for 2005 and 2006 were
then divided by the amounts of farm-gate water shortegf@®ated from overuse of water in
Nebraska for 2005 and 2006, respectively, and the resulting yer acre-foot of water
shortage were multiplied by the estimated shortages @¢dmseeductions in return flows
outside of KBID*** The total direct economic impacts for each of 2005 and 2646
calculated as the sum of the estimated lost profit BiCKand the value of the estimated
shortages outside of KBIEF?

107. The reasonableness of the estimates of total diramboenic impacts in 2005 and 2006

proffered by Kansas’ experts is dependent on the reasoaablen the many assumptions
made by Kansas’ experts. Besides the estimated shomaigegation water resulting from
Nebraska’s overuse of water in 2005 and 2006, the core oaKa@stimates of total direct
economic impacts centers on the IPYsim crop respamszidns.

108. One of Kansas’ experts, Dr. Terry Kastens, testiftaat talthough “IPYsim has not been

1

1

1
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really academically reviewed, ... it has been very aillycreviewed by many users who
continue to use it on a regular basis for making cropsibers.”*® While IPYsim may have

been “critically reviewed by many users,” Kansas did provide or offer any evidence that
the adjusted IPYsim crop response functions used to astithe fully irrigated “expected
yield” for crops in KBID, as described in Finding 103, have beeer-reviewed by anyone
other than the six authors of Kansas’ expert repothanissue. While acknowledging that
the adjustments made to the IPYsim crop responseidnsctiescribed in Finding 103 were

Kansas Exhibit 1, Expert Report of Dale E. Bo@ngineering Analysis of Losses to Kansas Water Users
Resulting from Overuse of Republican River Supply in Nebraskaa®@0&006 January 20, 2009, p. 6.

Kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,
p. 9; Transcript of Arbitration Proceedings, March 9, 20@8%ume | at 186:4-11 (Kastens).

Kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,

p. 8-9.

Apparently, the total direct economic impacts wereraduced to account for Federal income tax that would have
been paid on increased farm net income, as was ddfensas v. ColoradoSeeThird Report of Special Master
Littleworth, August 2000, p. 72.

Transcript of Arbitration Proceedings, March 9, 2008luxhe | at 180:25-181:3.
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109.

“not suggested by Stoné™* *® Kansas did not provide or offer any empirical data
demonstrating that the adjusted IPYsim crop responseidascand the estimates of fully
irrigated “expected yield” are consistent with actual oegons.

The experts for Colorado and Nebraska on this issue lveghecritical of the adjustment of
the IPYsim crop response functions to estimate tb@-specific fully irrigated “expected
yield.” In his report, Colorado’s expert, Dr. Jamesdpgtt stated the following:

In my opinion, the IPYsim model is accurate in suggesting tedigied yield under

actual irrigation is 90% of the predicted model yield unddrifugjation. However, | do

not find documentation that the percentage difference [10%4] be applied to higher
yield levels with accuracy.

More specifically, the IPYsim model predicts that if trep receives 6.12 fewer inches
of water than is necessary, a yield loss of 15.4 bushés.q bu. — 150.5 bu.) results.
When scaled up, the EIA [Kansas ExhibiEgonomic Impacts on Kansas of Diminished
Surface Water Supplies].reports that if the crop receives 6.12 fewer inches atemwa
yield loss of 19.1 bushels (206.1 bu. — 187.0 bu.) results. Impliaitlgic] higher base
yield generates increasinglgrger incremental yields with additional water. | believe
this to be inaccurate as the accepted relationshipeleatapplied water and crop yield is
one of diminishing returns?

In his direct testimony, Dr. Pritchett testified:

What | do note is that in terms of its yield predictidrgste seem to fit trend yields and
also the National Ag Statistic Service yields. And $gticomfortable in that sense, that
the yields [Model Yield in Table 10, Kansas Exhibit 5] wesgresentative.

Later, the Kansas experts boot-strapped those yieldshighar level [fully irrigated
Expected Yield in Table 10, Kansas Exhibit 5] and I'm not sumecomfortable with
that®

Nebraska'’s expert, Dr. David Sunding, testified in his direstimony:

So now the next step in what they describe as their calibjatomedure, we have Stone
down here. We have the quote/unquote, calibrated IPYshit their assumptions about
the 2005 trend yield.

157 1t is unknown why Kansas did not utilize Profesisoyd Stone of Kansas State University as an expert sétoe
this issue, given that his testimony Kansas v. ColoradoNo. 105, Original, was given great weight.
SeeFN 128.

158 Transcript of Arbitration Proceedings, March 11, 2008luxhe Il at 498:7-10 (Kastens).

159 Colorado Exhibit 2, Expert Report of Dr. James PritcliReviewing the Assumptions, Methods and Results of:
Economic Impacts on Kansas of Diminished Surface Water SuppliesdLimi#beRepublican River Basin Caused
by Nebraska in 2005 and 2Q0&ebruary 16, 200&id, p. 6.

160 Transcript of Arbitration Proceedings, March 10, 2008luxhe 1l at 287:6-13.
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Well, as you just pointed out, actual yield was somewhprieere, again off the front tier
[sic].

So how do we deal with that?

And the way they deal with that is simply by taking thgor@etween these two points
and applying it up here. So whatever this vertical distancehey take the actual
observed yield and boost it up by that amount. That was Bh&Pritchett referred to as
this boot-strapping procedure.

So this is the 187. And this is, | believe, 206, which is, askastens described, 10
percent higher than the highest observed yield ever; and | thmankkly, lacking
credibility.*®*

Now, why does that matter? That matters because thedi¢heir valuation analysis or
their damage analysis is to answer the question: Wbald have been the extra yield
and, hence, the extra profit earned from a few extra ohigater, few extra inches of
water per acre?

So this slope matters a lot for their damage analy$is.not derived from Stone. It is, |
would submit, totally made up to fit this particular trendld and, therefore, | think
inadequate as a basis for a damage calcul&fion.

110. Kansas’ expert report on economic impacts states tlH#2Ysim was developed using
expected yield response to water data reported in Stoak, 006, which were the same
data underlying KSU’s Crop Water Allocator (KSU-CWAf* Stone et al. states that:
“Crop-water production relationships are altered by vanatim soil and climate and have
not been well defined for most crops in most areasrial citations omitted):** However,
Kansas’ experts did not address variations in soil typdschmate between western Kansas,
for which Stone’s response functions were developed, anih-oentral Kansas several
hundred miles to the northeast, where KBID and the athpacted areas in Kansas are
located, other than in Dr. Kasten’s testimony when hedta

And though it's said that, you know, it makes a point, égample, about soil types
mattering, we don'’t believe that the difference in theledim soils of western Kansas

181 14, at 322:4-20.

162 14, at 323:16-324:1.

163 kansas Exhibit 5Economic Impacts on Kansas of Diminished Surface Water Suppliesltoviee Republican
River Basin Caused by Nebraska in 2005 and 2006Bill Golden et al., January 20, 2009, p. 2.

164 kansas Exhibit 18Water Supply: Yield Relationships Developed for Study of Water MaeagyémR. Stone,
et al., Journal of Natural Resources & Life Scienagigcation, Volume 35, 2006, p. 161.
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and those of the KBID area, for example, are suffigjelatige that they would diminish
our efforts of using this model specifically for KBI.

Kansas did not provide or offer any empirical data configrdr. Kasten’s testimony and
did not address the significance of any climate vamatio

111. Since the assumed lack of significance of soil and cénvariations and the methodology
applied by Kansas’ experts for the purposes of estimatiag doofits and establishing
damages have not been shown to be reasonable, thepaissisnand methodology should be
validated by peer review or by empirical data before go@ocepted for the purposes of
estimating lost profits and establishing damages. Evealiflated, the estimates of lost
profits can not be adopted because Kansas has ovdrttat@additional amounts of water
that would have available to KBID, but for Nebraska's rage in 2005 and 2006, as
described in Finding 98° The preponderance of evidence at this juncture does not suppor
the assumed lack of significance of soil and climat&tians, the methodology used, or the
estimates of the total direct economic impacts in 20@tb 2006 made by Kansas’ experts
with reasonable certainty.

112. The alternative estimates of total direct econommpacts developed by Nebraska’s expert,
Dr. David Sunding, based on the difference between thalnetes paid by farmers to rent
irrigated land in 2005 and 2006 and the rental rates paid fofirngated land are not
sufficiently reliable. Dr. Sunding relied on land pricesl a&cash rental rates for 2005 and
2006 published by the Kansas State University Agricultural Exment Station and
Cooperative Extension Servit¥. The introduction for this published data contains the
following qualifier:

These data are useful to farm managers in determinisiy rental rates, to farmland
appraisers in calculating indexes for making time adjustsné land prices, and to
landowners and investors who base expectations on historicalpidcesturn levels for
farmland. The average prices in this guide encompass pafdaind that vary widely in

165 Transcript of Arbitration Proceedings, March 9, 2008luvhe | at 182:16-22.

166 When asked what the effect would be if the estimatediarsof additional water that should have been available
to KBID were reduced, the following exchange occurred:

DR. KASTENS: | can't say exactly. | can say the tollars per acre-foot likely would go up. The total
dollars likely would go down, but | can’t say to what magghé.

MR. WILMOTH: Thank you.
ARBITRATOR DREHER: So Mr. Wilmoth, just so | undensth It's not a linear relationship then?
DR. KASTENS: That's correct.

Transcript of Arbitration Proceedings, March 9, 2009,uvat | at 216:4-12.

167 Nebraska Exhibit 6, Expert Report of Dr. David SundiAgalysis of Kansas' Economic Losses Caused by
Nebraska’s Overuse of Water in the Republican River Basin in 20080&&dFebruary 17, 2009, p. 14.
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productivity. Thus, these data are more appropriateafalyzing trends than for
establishing market value or rental rates for speatict$ of farmland®®

The limited applicability of the data relied on by Dunfling was further confirmed by the
following testimony of Dr. Kastens, who was co-publistikthe data:

| don't like to say we don't trust the data, but we don’t. dAncan say that because
anybody that has ever heard me speaking in Kansas hawvkusesay this for years and
for hundreds of presentations, the irrigated rent dateansas, we don't believe them.
That's all | can say.

We have plenty of anecdotal evidence to suggest otherwiseehdin’t believe the data
and so we don’t use them for anythifiy.

113. In its closing brief, Nebraska argues that: “When ched@gainst reality, it is clear Kansas

suffered relatively little economic harm from any doef Republican River water she
sustained® Nebraska further concludes that: “In sum, the actligct economic harm
suffered by Kansas as a result of Nebraska’s overssamnswhere between ‘nearly zero’ and
$930,630.00** Yet in 2006, Nebrask& may have spent as much as $3.5 mitiidmo
lease a total of 23,518 acre-feet of surface water inddkhrfrom the Frenchman Valley
Irrigation District, Riverside Irrigation Company, and $Bwick Irrigation District in
Nebraskd’® The leased surface water was relinquished by Nebrasktvérsion by KBID

at the Guide Rock Diversion Dalft. Nebraska would not have paid $ 3.0 or $3.5 million to
lease 23,518 acre-feet of surface water, for an averagmgedeighted unit cost as high as
$149/acre-foot/® if the additional water that would have been availablé&BID but for
overuse by Nebraska had an economic value of nearly zero
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Id., p. 1 of attachment marked MF-1100 in upper right-hand corner

Transcript of Arbitration Proceedings, March 11, 2008luxhe 111 at 518:19-519:2.
State of Nebraska’s Post-Hearing Bragfl17.

Id. at 22.

The Middle Republican Natural Resources District paid,(B8 of the total. Kansas Exhibit 44, p. 1; Kansas
Exhibit 51, p. 2.

Kansas Exhibit 44 shows $3.0 million paid to Bostwiclghtion District in Nebraska whereas Kansas Exhibit 52
shows $2.5 million plus $64,500 was paid to the District.

Kansas Exhibit 44ylemorandum to Jeanne Glenn from Ann Bléédrch 5, 2007, p. 1.

Nebraska Exhibit 15, Expert Report of James SchneidkrJames WilliamsNebraska Compact Compliance
February 17, 2009, p. 12.

$3,500,000 / 23,518 acre-feet.
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114.

115.

116.

Other than the leasing transactions by the state bifaska described in Finding 113, there is
no evidence in the record of an active water market adgcent to south-central Nebraska.
Therefore, the unit cost that Nebraska paid to leaservimits attempt to comply with the
FSS in 2006 is not the same as the unit value of watkatsas from lost profits due to
overuse by Nebraska in 2006. As Nebraska's expert cormsutdd regarding Nebraska’s
lease payments:

So you have basically a monopolist, on one side, as opposdttyou would have in a
land rental market, where you have many participants on eiitheof the transaction’

The alternative estimates of total direct economipdcts in 2005 and 2006 developed by
Colorado’s expert, Dr. James Pritchett, based on matidns to the methodology used by
Kansas’ experts are also not sufficiently reliable. . Pritchett used the IPYsim crop
response functions to predict yield under actual irrigatt@huander full irrigation and did not
perform the adjustment described in Finding 103 to adjuste$ponse functions upward to
the fully irrigated “expected yield"*® However, Dr. Pritchett used crop production costs
from northwest Kansas, which is predominantly irrigatechgqusgroundwater from the
Ogallala Aquifer:”® and did not investigate whether these costs were caivlpaio the crop
production costs in the KBID, which is predominantly irtep using surface watéf’
Because the production costs associated with using groterdinam the Ogallala Aquifer in
northwest Kansas include pumping costs to lift watemfreells that are 250 ft to 300 ft
deep*®! as compared to the pumping costs to operate “relativeil sentrifugal [booster]
pumps” to deliver surface water to center pivots in KBifthe farm production costs used
by Dr. Pritchett are not representative of the farmdpction costs in KBID. Since the
alternative estimates of total direct economic impaat 2005 and 2006 developed by
Dr. Pritchett necessarily incorporate his estimafefsrmon production costs, his estimates of
lost profits in 2005 and 2006 are not sufficiently reliable.

There presently is not a sufficiently reliable basisorm an appropriate recommendation for
awarding damages to Kansas for overuse of water by Blebia 2005 and 2006. Clearly
Kansas incurred damages and those damages may well be remgee of one to several
million dollars. However, until such time Kansas camdastrate with a preponderance of
evidence that its assumptions and methodology for estighddist profits, including its
estimate of the amount of water that would have lzaeilable at the headgates of Kansas
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Transcript of Arbitration Proceedings, March 10, 2008luxhe Il at 374:22-25 (Sunding).

Colorado Exhibit 2, Expert Report of Dr. James Pritclieviewing the Assumptions, Methods and Results of:

Economic Impacts on Kansas of Diminished Surface Water SuppliesLimi#beRepublican River Basin Caused
by Nebraska in 2005 and 2Q@&ebruary 16, 200&id, p. 6.
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Transcript of Arbitration Proceedings, March 9, 2008luvhe | at 125:25-126:3 (RosS).
Id. at 121:13-5; Transcript of Arbitration Proceedings, March2009, Volume Il at 292:7-293:25.
Transcript of Arbitration Proceedings, March 9, 2008luvhe | at 125:18-126:3 (RosS).

Id. at 124:3-17.
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irrigators, and establishing actual damages is reasonaialylee(either through independent
peer review or with empirical data), during subsequent atlutr or before the Court, only
an award of nominal damages should be made.

Damages — Indirect Economic Impacts

117.

118.

119.

120.

Kansas’ experts estimated indirect economic impacts ftheir estimates of reduced farm
income resulting from Nebraska’'s overuse of water in 20ab 2006 by modeling the
Kansas state economy using an input-output accounting systerad “Social Accounting
Matrix” (“SAM”). The SAM system used by Kansas' exmemas the Micro-IMPLAN
(Impact analysis for PLANing) system, which was alsaluseestimate indirect or secondary
impacts inkKansas v. ColoradaNo. 105, Originat®®

The indirect economic impacts, or “Value Added Impact™lodirect Value Added Loss”
estimated by Kansas’ experts for both 2005 and 2006 are listeabie 16 of their repot*
and total 44 percent of the direct economic impacts (gnzssne loss), meaning that total
economic impacts were estimated to be 1.44 times tmeagst direct economic impacts.

In his report, Colorado’s expert stated that:

While | have not been able to independently verify the SAMIusghe EIA [Kansas
Exhibit 5, Economic Impacts on Kansas of Diminished Surface Water Suppligbe..
multiplier [1.44] is consistent with my own research in thgional economic activity
generated by irrigated agricultufé.

Nebraska'’s expert stated in his report that:

While the method is standard, the use of IMPLAN to asseBect impacts resulting
from changes in water availability is fraught with peak relating to the generally poor
quality of the input purchase and consumer expenditure aatading information on
“export” coefficients, for rural area in the United @&t

183 kansas Exhibit 5, Expert Report of Dr. Bill Goldenaét Economic Impacts on Kansas of Diminished Surface
Water Supplies to the Lower Republican River Basin Caused by Nelma®R05 and 20Q6January 20, 2009,
p. 9-10.

184

185

Id., p. 21.

Id., Table 16 and Table 17, p. 21.

188 colorado Exhibit 2, Expert Report of Dr. James PritcliReviewing the Assumptions, Methods and Results of:

Economic Impacts on Kansas of Diminished Surface Water SuppliesdLimn#beRepublican River Basin Caused
by Nebraska in 2005 and 2Q@&ebruary 16, 200&id, p. 13.

187 Nebraska Exhibit 6, Expert Report of Dr. David SundiAgalysis of Kansas' Economic Losses Caused by

Nebraska’s Overuse of Water in the Republican River Basin in 2005 andRA#f6ary 17, 2009, p. 4. Alsge

Transcript of Arbitration Proceedings, March 10, 2009uve Il at 363:15-364:17.
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When asked whether a multiplier of “1.44 would be appropf@tendirect effects or do you
think it's too high or too low?®® Nebraska’s expert responded:

I think it's a — well, it's hard to know for sure if &#too high or too low without getting in
supplemental information specific to Kansas that Iufised; but within the confines of
the analysis that Kansas has proffered, | think the phieltiwould be the same for both
years. 1.44, | think, is not out of the realm of whatuéhaeen in other contactsd], so

that particular part of their analysis didn’t stick patticularly ®

121. Nebraska’'s expert also stated in his report that:

More importantly ... indirect impacts are not a legitimavasideration in a proceeding
of this type ... because any damage payment from Nebradtangas will generate its
own multiplier effects, and a damage payment that comapesgor direct losses should
result in indirect benefits that compensate for indiressés™

122. In response, Kansas’ expert, Dr. John Leathermaifjgdshat:

[T]heoretically, there could, in fact, be offsetting im{zagositive impacts associated
with the payments versus the damage occurred by the loss ibf lacome. But, once
again, that would be under a very narrow set of cistantes. You would essentially
have to replicate as closely as possible in terms oatmaunt of damage, as well as the
timing of those payments, as well as what ultimately hagpémestimulate economic
activity. And, here again, it's simply not feasible. ledethe State of Kansas, perhaps,
would take any — any type of moneys awarded to them and gl w they would do
something with that; but exactly what, | really don’'t knofind so that is something that
would be very speculative on my part to try to estimateland of offsetting damages,
absent there being specific information with regard tev libey would spend the

money*

123. During cross, Nebraska'’s expert testified that:

There are indirect impacts and | have never challengedrthhis case. | do challenge
their relevance to the proceeding going on here, both bec#ase Iquestions about the
reliability of the results and the Kansas analysis diaite consider the indirect benefits
that result from Nebraska’s paymefits.

188 14, at 371:1-2.

189 14, at 371:3-11.

190 Nebraska Exhibit 6, Expert Report of Dr. David SundiAgalysis of Kansas' Economic Losses Caused by
Nebraska’s Overuse of Water in the Republican River Basin in 20050&&dFebruary 17, 2009, pp. 4, 2.

191 Transcript of Arbitration Proceedings, March 10, 2008luxhe 1l at 264:14-265:8.

192 Transcript of Arbitration Proceedings, March 10, 2008luxhe Il at 364:18-23 (Sunding).
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124. Even though the indirect benefits resulting from Nelaiaskayments may be “speculative,”
they are nonetheless real, and Kansas’ experts shau&attempted to reasonably quantify
them.

125. In Kansas v. ColoraddNo. 105, Original, the Court accepted the use of theLiIM\Pmodel
to assess secondary impacts to the economy of Kaasdsgdid not consider the indirect
benefits that result from Colorado’s payment of modagnages®® However, based on the
testimony of different experts for Kansas in that cabe Court found that “[s]econdary
economic impacts are also affected by a concept knovam@rmaconomists as ‘opportunity
costs™ and that “[o]nly 20 percent of the total secondary impaeee counted as net
gains or losses:®

126. There is no evidence in the record for this proceedingheh®pportunity costs offsetting or
reducing gross secondary impacts were considered by Kamsasits or whether such
offsets are even relevant.

127. Since an award of only nominal damages for direct ecanonacts is recommended in this
proceeding, no award of damages for indirect economicatashould be made.

128. If Kansas seeks to demonstrate with a preponderanceide#nee that its assumptions and
methodology for estimating lost profits and establishingualcdamages is reasonably
reliable during subsequent arbitration or before the Cddamsas should also attempt to
reasonably quantify indirect benefits resulting from fMdska’s payment for actual damages
and should also include any offsetting opportunity costdefvant.

Future Compliance

129. To ensure future compliance with the FSS, “Kansas hgmopea that Nebraska reduce its
groundwater-irrigated acreage in the Basin by approxim&fiedy000 acres of approximately
1.2 million acres which receive groundwater irrigation e tNebraska portion of the
Basin.™® This would represent a reduction of 43 percent from theoajppately 1.2 million
acres in the Nebraska portion of the Republican RivemBagtimated by Kansas as being

193 Third Report of Special Master Littleworth, August 200065-71.

19414, p. 68.

195 14, p. 69.

196 kansas Exhibit 6, Expert Report of David W. Barfidioshsuring Future Compliance by Nebraskanuary 20,
2009, § Ill. Remedies.
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130.

131.

132.

irrigated with groundwater, which Kansas’'s experts esamabuld reduce consumptive
groundwater withdrawals by an average of 619,000 acre-feet guer {e

To derive the amount of reduction in groundwater-irrigatedage proposed by Kansas, one
of Kansas’ experts on this issue, Mr. Dale Book, &xgimated the reduction in the Nebraska
groundwater CBCU that would have been necessary for amplwith the FSS on a 5-year
average basis for the years 2002 through 2006 as follows:

... I reviewed and utilized the Compact Administration, RRCA, abeounting data for

the five years. | compared the results of the beneficiadwoptive use in the state of
Nebraska with the Nebraska allocation and computed theatifferand determined what
the resulting required reduction in beneficial consumptive wseld be to achieve a
balance between the allocation and consumptive use fdivéhgears. | then made an
estimate of the amount of reduced consumptive use resfitimgreducing groundwater

pumping that would be resulting in increased surface rmade within the state of

Nebraska [45 percent of the reduction in groundwater CB@Uaajusted for that in the
calculation. The result of the analysis was a recomatendfor a level of groundwater
consumptive use that would balance with the allocationthisffive-year period®®

The imported water supply credit ... was obtained from the REB@undwater Model
results with the — this level of pumping and that was a@wega30,000 acre-feet per year.
The result is a balance for the five-year pefitd.

The result of this analysis is an ongoing, year-to;yestimated limitation on groundwater
CBCU in the Nebraska portion of the Republican RivesiBaf 175,000 acre-feét®

Assuming that 45 percent of the reduction in groundwater C&Guld approximately equal
the amount of increased streamflow resulting from cuntt of groundwater irrigation that
would then be consumptively used by surface water irrigaid¥gbrask&® has the effect of
increasing the amount of the reduction in groundwater CBIRA# must be achieved to
comply with the FSS. While reducing groundwater CBCU in ridlgka would clearly
increase streamflows in Nebraska, a portion of whichilevandoubtedly be diverted and
consumed by surface water irrigators, there is presergiyfficient evidence to support the
assumption that the increased surface water CBCU madka would equal 45 percent of
the reduction in groundwater CBCU.

The RRCA Groundwater Model was then used:

197 kansas Exhibit 3, Expert Report of Samuel P. Perkidssteven P. Larsoijttachment 5: RRCA groundwater
model analysis (revised) Impact of Nebraska pumping and proposedyrelaedary 4, 2008, p. 4.

198 Transcript of Arbitration Proceedings, March 11, 2008luxhe 111 at 533:9-534:1.

199

2

Id. at 539:3-7.

9 kansas Exhibit 2, Expert Report of Dale E. BoRkguirements for Nebraska’s Compliance with the Republican

River CompagtJanuary 20, 2009, p. 3-4 and Table 1.
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. in a trial-and-error process ... [to look] at various Ieved curtailment of pumping,
again focusing on, in part, looking at what we call quidpomse areas, or areas near the
stream system that would respond relatively quicklyreéductions in groundwater
irrigation and upland areas that respond more slowly, lookingrabinations of those to
determine how much reduction would be necessary in ordechtve the level of
groundwater consumptive use that Mr. Book had determined.

Ultimately, what we determined was that if we -- & wurtailed pumping within about
2 % miles of the stream system and if we also held thepimgnoutside that -- that
corridor along the stream system to the amount of acréagevas in place in the year
2000, that the combination of those two things would produedusction in groundwater

beneficial consumptive use that would, over the long haul, Isédgw the level that

Mr. Book had determineti"

In the simulated reductions of groundwater consumption usiagRRCA Groundwater

Model, the amount of irrigated acreage using comingledirgiwater and surface water
supplies was “held at 2006 levels at all distances fronarstreells within the Republican

River basin in Nebrask&® The result of this analysis was a reduction of “350,978sacr
within the no-pumping zone and 163,640 acres outside the no-pypmie.*®

133. In performing the simulations described in Finding 132:

Model datasets for historical years 1990-2006 were used torgcnfiture scenarios.
These years were chosen initially because of the higheitygoalKansas water use
reporting data beginning in 1990. The sequence of historiaas ¥®90-2006, beginning
with year 1990, was repeated three times to represent fat@narios for years 2007-
2057. Median annual precipitation for years 1990-2006, spatially aderags the
groundwater model domain, is 19.58 inches/year. Compared atj@msbdel’s years of
record 1918-2006, this corresponds to a probability of 54.5 péecemhich is slightly
above median rainfall of 19.28 in/yr for years 1918-2006. This itelicthat the
sequence is a reasonable projection, at least with ate¢pethe historical record.
Additionally, the sequence consists of a relatively weiodeg1990-1999) followed by a
relatively dry period (2000-20065*

Nebraska’s experts on this issue reported that the anre@ppation for the years 1990 —
2006 was at the gQJercentiIe, meaning that the annual precipitatiortticr period of years

201 Transcript of Arbitration Proceedings, March 11, 2008luxhe 111 at 554:20-555:14 (Larson).

202 kansas Exhibit 3, Expert Report of Samuel P. Perkidssteven P. Larsoijttachment 5: RRCA groundwater
model analysis (revised) Impact of Nebraska pumping and proposedyrelaedary 4, 2008, p. 1.

203
Id.

204 14., pp. 1-2.
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was above average and equaled or exceeded 60 percent of aberengents of annual
precipitation over the longer term of 1918 through 28306.

134. Because of the nonlinear response of the RRCA Groundwaddel when stream-drying
occurs?®® introducing streamflow to de-watered streams in the RR&dundwater Model
increases the simulated streamflows that can be ddphlstegroundwater consumption,
which increases groundwater CBCU. For example, 1993 wasamwith unusually high
amounts of precipitatioff’ and 1993 was used to represent the years 2010, 2027, and
2044 in Kansas’ simulations using the RRCA Groundwater Mafsicribed in Finding
132. For each of the three years during the simulatiwhen the dataset for 1993 is
introduced (i.e., 2010, 2027, and 2044), computed impacts from pumpimdgbraska
increase significantly, except for the simulation @fnisas’ proposed reme&y. The reason
why simulated impacts from pumping in Nebraska do not iseresagnificantly in 2010,
2027, and 2044 for the simulation of Kansas’ proposed remegtyr@sult from the reduction
in the acreage irrigated with groundwater being so signifittaat simulated de-watering of
streams is relatively limited and the response of ttreu@water Model is for the most part
linear.

135. Kansas has adequately demonstrated that its proposed remattly result in Nebraska’'s
compliance with the FSS, even during dry-year condit&nslar to what occurred during
the period 2002 through 2088, However, given the magnitude of the assumed increase in

205 Nebraska Exhibit 15, Expert Report of James SchneiderJames WilliamsNebraska Compact Compliance
February 17, 2009, p. 16.

206 SeeFinding 20.
201 MR. DRAPER: Dr. Schneider, you’'ve mentioned sevemnats that 1993 was the wettest year on
record?.

DR. SCHNEIDER: | may not be completely accurate fwat.t | believe I'm referring to the
rainfall precipitation gages within the model that aveated in Nebraska and looking at the --
that's generally what I'm looking at. And if it's notaiwettest year, it's second or third, but it's
my -- it's my recollection that it's the wettest yaa terms of precipitation in Nebraska.

MR. DRAPER: In fact, | have no quarrel with thatthink it's often referred to as the “Great
Flood of 1993,” isn't it?

Transcript of Arbitration Proceedings, March 13, 2009uk® V at 940:10-23.
208 SeeFinding 133.

209 seeKansas Exhibit 65Comparison of Nebraska pumping impact under baseline conditions, Kansas propose
remedy, and NRD Pumping Alternatiyv8416/2009.

219 Eor this decision, the period of years 2002 through 2006nisidered a period of dry years, even though the
probability of non-exceedance over the period of record (32@07) for precipitation in the Nebraska portion of
the Republican River Basin during 2004 through 2006 was manédtbaSeeKansas Exhibit 6, Expert Report of
David W. Barfield,Ensuring Future Compliance by Nebrasldanuary 20, 2009, Figure 7), since both 2005 and
2006 were years of Water-Short Year Administration.
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136.

137.

surface water CBCU from reductions in groundwater CBCUrdestt in Finding 131 and
the fact that Kansas’ experts used datasets from ywdss precipitation was above average
overall as described in Finding 133, Kansas’ experts likele leaverstated the amount of
reduction in groundwater irrigated acreage that is negegsaNebraska for Nebraska to
comply with the FSS. Therefore, Kansas has not adelguddmonstrated that its proposed
remedy is the “minimum remedy necessary for compbé as it has assertétt. Based on
the testimony and evidence in the record for this proceeitirgynot possible to reasonably
assess the extent that Kansas’ experts may havestweated the reduction in groundwater
irrigated acreage in Nebraska that is necessary forakedy's compliance with the FSS.

Nebraska asserts that:

Following the signing of the FSS, Nebraska has implemeatatinark changes to its
system of water regulation. The resulting integrate@inagement planning process
mandates a cooperative effort between the DepartmentNptural Resources]
(historically responsible for surface water administratioahd the NRDs [Upper
Republican Natural Resources District, Middle RepublicarufdatResources District,
and Lower Republican Natural Resources District] (hisatlsic responsible for
groundwater management). Taking into account all prapfogere scenarios by Kansas
and Nebraska, and assuming there are no changes to thet ®REA Accounting
Procedures, Nebraska will under the worst case, have omigdest shortfall of 8,288
acre feet on average (less than 3.5%). Recently, thidnygfear leasing of surface water
supplies, Nebraska has shown the ability to make up substargigihter than this
amount annually. We are confident the IMPs [Integreshagement Plans] are more
than sufficient to maintain compliance with the Compaaotl[the FSS] through 2012,
when they will be reevaluated and modified to ensure danmgs into the futuré?

One of Nebraska's experts, Mr. Williams, testified tthae Upper Republican Natural
Resources District (URNRD), Middle Republican Naturaséeces District (MRNRD), and
Lower Republican Natural Resources District (LRNRD) actofor 95 percent of the
depletions to surface water sources in the Republicaer Basin caused by consumptive
groundwater withdrawafs® The Nebraska Department of Water Resources and afach
these three NRDs jointly developed an individual Integrabd@hagement Plan and
associated rules and regulations (“IMP”) for each N®D.While there are differences
between each of the IMPs, the three IMPs are sufmtarsimilar. Each IMP, as revised in

211 kansas Exhibit 6, Expert Report of David W. Barfidioshsuring Future Compliance by Nebraskanuary 20,
2009, g lll.a.

212 Nebraska Exhibit 15, Expert Report of James SchneiderJames WilliamsNebraska Compact Compliance
February 17, 2009, p. 18.

213 Transcript of Arbitration Proceedings, March 13, 2008luxhe V at 829:7-9; 831:24-832:2.

214

Id. at 964:10-16 (Dunnigan).
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late 2007 or early 2008° generally has three increasingly stringent requiremémiting
consumptive groundwater withdrawals, although the IMP f@&r tRNRD only has two
requirements. The first requirement is a limitatiorthe amount of groundwater that may be
withdrawn and applied to crops by individual irrigators. Beeond, and more stringent,
requirement is a limitation on the average annual velahgroundwater withdrawals for
each NRD, averaged over the period 2008 through 2012, which is @npéess than the
baseline average groundwater withdrawals for the years 1®88gh 2006, excluding the
LRNRD in which the allotments for individual irrigators negfurther reduced with the intent
of achieving a 20 percent reduction from the 1998 through 2006ineaS& The average
annual groundwater withdrawals for the URNRD, MRNRD, aRNRD during the period
of 1998 through 2006 are reported to be 531,763 acre-feet, 309,479edciate 242,289
acre-feet, respectively, totaling just more than 1,083,530 feeteper yeaf:’ The
limitations on the average annual volume of groundwat#rdnawals for the URNRD and
MRNRD, averaged over the period 2008 through 2012, are 425,000 acesnde47,580
acre-feet, respectivefy® 2*° The intended limitation for the LRNRD is 193,830 acre-4ee
The sum of the required limitations on the average anmodlme of groundwater
withdrawals for the URNRD and MRNRD plus the intendedtétion for the LRNRD total
866,410 acre-feet per year, a reduction of 217,120 acre-feetliof®98 — 2006 average of
1,083,530 acre-feet per year.

The third and most stringent requirement, at least duripg/eirs, is a limitation on either
the annual net groundwater depletions (URNRD and LRNRD)egroundwater depletions
averaged over the period 2008 through 2012 (MRNRD). The net graterdaepletions for
the URNRD, MRNRD, and LRNRD are not to exceed 44 percgdtpercent, and 26
percent, respectively, of Nebraska’'s allowable groundw@g€U determined from using
the RRCA Groundwater Mod&" 2% 2% Although the limitations on net groundwater
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For IMPs adopted for URNRD, MRNRD, and LRNRD, respetyi, seeNebraska Exibits: 16; 17; and 15,
Appendix A.

Transcript of Arbitration Proceedings, March 13, 2008luxhe V at 893:7-13; 963:3-10 (Williams).

Nebraska Exhibit 18ntegrated Management Plan Jointly Developed by the Department ofalN&esources
and the Upper Republican Natural Resources DistacP.

Id., p. 7.

Nebraska Exhibit 17Rules and Regulations and the Integrated Management Plan for théeMRé@gublican
Natural Resources District and the Nebraska Department of NeRasburcesFebruary 8, 2008, p. 8 (Integrated
Management Plan revised January 8, 2008).

242,289 acre-feet x 0.80.

Nebraska Exhibit 18ntegrated Management Plan Jointly Developed by the Department ofalN&esources
and the Upper Republican Natural Resources Distpct.

Nebraska Exhibit 17Rules and Regulations and the Integrated Management Plan for théeMRé@gpublican

Natural Resources District and the Nebraska Department of NafResourcesFebruary 8, 2008, p. 8-9
(Integrated Management Plan revised January 8, 2008).
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depletions for the URNRD and LRNRD are stated as ameggiirements in the respective
IMPs, these are effectively average limitations, estst for a two-year period, since the
accounting is done after-the-fact during the followingrye&onsequently, whether or not
compliance with the FSS was achieved and whetherefurgductions in groundwater use
are needed is not known until the year following ther y@awhich the groundwater
depletions actually occurred.

138. The IMPs for the URNRD, MRNRD, and LRNRD have consabég flexibility in that

average limitations are used, meaning that the limitatansbe exceeded during any given
year. The IMPs also provide for variances, carryaveunused individual allocations,
pooling of individual allocations (URNRD and MRNRD), and bsinches (MRNRD) when
compliance is achieved in a preceding year. Despitdléxibility, a careful reading of the
IMPs indicates that there are no exceptions to tlegadl limitations on the average annual
volume of groundwater withdrawals for the URNRD and MRNRs well as the overall
limitations on allowable net groundwater depletions fothmée Republican River NRDs.

139. When asked whether the IMPs were enforceable, the Blabrafficial responsible for

ensuring compliance with the Compact and the FSS, ManBBunnigaf®*, answered:
“Absolutely.”® When asked “what happens if an NRD refuses to honolviP?2%
Mr. Dunnigan answered as follows:

Well, certainly the department would look at that; artthiére was an issue with that, we
would certainly confer with the Attorney General’s offio see if action would be taken
by the State against [the] Natural Resources Distiitte department could also look at

and the State could look at enforcement actions agatistduals?*’

When asked what if there is a failure of compliance, Minnigan answered:

| would say it's both and, ultimately, it would come the DNR and we would take
whatever measures we needed to take to make sure tharev@wveompliancé?

Mr. Dunnigan also testified that: “The State will do wisanecessary to achieve Compact
compliance.?®
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Nebraska Exhibit 15, Expert Report of James SchneidkJames WilliamsNebraska Compact Compliance
February 17, 2009, Appendix A, p. 16.

Director, Nebraska Department of Natural Resources.

Transcript of Arbitration Proceedings, March 13, 2008luxhe V at 948:6.
Id., at 948:25-949:1.

Id., at 949:2-8.

Id. at 970:5-8.
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140. Although Mr. Dunnigan was not appointed as the Directoittie Nebraska Department of

Natural Resources (“DNR”) until December 9, 2688his statements set forth in Finding
139 that “we [DNR] would take whatever measures we needtakéoto make sure that we
were in compliance” and “The State will do what is mseey to achieve Compact
compliance” are presumably accurate statements ofaSkds intentions when it entered
into the FSS on December 15, 2002. Yet, in the very festr for Water-Short Year
Administration compliance (2006), Nebraska concedes iatéd the FS$* Similarly, in

the very first normal compliance year (2007), Nebraska&edes it again violated the FSS.

141. In its attempts to ensure future compliance with the @arhand FSS, Nebraska first relies

on the 20 percent reduction in the average annual groundwatstrawals within the
URNRD, MRNRD, and LRNRD, compared to the average withdta for 1998 through
2006, as described in Finding 137. Assuming the URNRD and MRNRidtdexceed their
average annual withdrawal limitations of 425,000 acre-feed a@n7,580 acre-feet,
respectively, and assuming that the additional reductiortheinallotments for individual
irrigators in the LRNRD results in a 20 percent reductiorLRNRD’s average annual
groundwater withdrawal as compared to its average witladsator 1998 through 2006,
resulting in a reduced average annual LRNRD withdrawal of8B83acre-feet, the average
annual groundwater withdrawals in the NRDs for the period 20@&i¢h 2012 will not total
more than 866,410 acre-feet per year, a reduction of 217,12@eatifeem the 1998 — 2006
average of 1,083,530 acre-feet per y&r.For comparison, this amount of reduction in
average annual groundwater withdrawals is 35 percent ofvlrage annual reduction of
619,000 acre-feet per year that Kansas estimates woult fresulits proposed remedy*

142. Nebraska's experts simulated the performance of thHes|Mssuming 20 percent reductions

in the average annual groundwater withdrawals within the URNWRNRD, and LRNRD,
compared to the average withdrawals for 1998 through 2006, underafg climatic
conditions” using the RRCA Groundwater Model and theoAnting Procedures® The
results from these simulations showed that Nebraskadabe in compliance under normal
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Id. at 980:15-16.
Id. at 946:22-24.

Nebraska Exhibit 8, Expert Report of Marc Groff, T&itey, and David KracmarReview of the 20 January
2009 Report Prepared by Spronk Water Engineers, Inc for the Statnshs February 17, 2009, Table 2-2, p. 5.

State of Nebraska’s Post-Hearing Braf4 (row in table for average 2003 — 2007).
SeeFinding 137.
SeeFinding 129.

Nebraska Exhibit 15, Expert Report of James SchneidkrJames WilliamsNebraska Compact Compliance
February 17, 2009, p. 7.
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year administration and under its allocation by armragye amount of 18,950 acre-feet per
year over the 5-year simulation perfod.

143. However, it is not during “average climatic conditiortkat compliance with the Compact

and FSS are the most challenging for Nebraska and the RegruBiver NRDs. Rather, it is
during dry-year conditions that compliance with the Corh@ae FSS will be the most
difficult, and as correctly noted by Kansas’ expert, lavid Barfield, it is under those
conditions in particular “when the Compact needs taaidt

144. Nebraska’'s experts also simulated the performance eflMPs, assuming 20 percent

reductions in the average annual groundwater withdrawalsrwitid URNRD, MRNRD,
and LRNRD, compared to the average withdrawals for 1998udghrd@2006, under an
“exceptionally (arguably unrealistic) scenario of repgaley conditions” using the RRCA
Groundwater Model and the Accounting Proced@fesThe results from these simulations
showed that Nebraska would be over its allocation undemal year administration by an
average amount of 340 acre-feet per year over the Ssiratation perio6*® and would be
over by 8,288 acre-feet per year under Water-Short Yeaniristration”*® However,
Nebraska’s basin-wide allocation from these simulataresaged 231,360 acre-feet per year
over the 5-year simulation peri®f which is 20,000 acre-feet per year more than the
average basin-wide allocation of about 211,000 acre-feetepelitlyat was determined by the
RRCA for the actual dry-year period of 2002 through 2886.Similarly, Nebraska’s
allocation above Guide Rock from these simulatioms\Viater-Short Year Administration
averaged 221,680 acre-feet per year over the 5-year simufaitod>>® which is nearly
32,000 acre-feet per year more than the actual averagmtaio above Guide Rock of
189,820 acre-feet per year that was determined by the RRC#&doWater-Short Year
Administration in 2005 and 2008> These computed allocations that are larger than the
actual allocations for 2002 through 2006 likely primarily redtdim Nebraska's experts
using the average streamflows for the years 2000 through 20@5) tetaled 195,250 acre-

feet?*? as compared to the actual average streamflows for 200agthr2006, which were
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Id., Appendix B to Appendix E, Table 3C.
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Nebraska Exhibit 15, Expert Report of James SchneidkrJames WilliamsNebraska Compact Compliance
February 17, 2009, Appendix B to Appendix G, Table 3C.

Id., Table 5C.

Kansas Exhibit 2, Expert Report of Dale E. BoRkguirements for Nebraska’s Compliance with the Republican
River CompagtJanuary 20, 2009, Table 1.

Kansas Exhibit 1, Expert Report of Dale BoBEkgineering Analysis of Losses to Kansas Water Users Resulting
from Overuse of Republican River Supply in Nebradauary 20, 2009, Attachment 1.

Nebraska Exhibit 15, Expert Report of James SchneidkrJames WilliamsNebraska Compact Compliance
February 17, 2009, Appendix G, Table D, p. 4 (Total of entriecolumn titled “Dry conditions”).
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reported to total approximately 126,000 acre-feet per3/@aConsequently, Nebraska has
underestimated the amounts by which it is likely to exaeedllocations during dry-year
conditions by perhaps as much as 20,000 acre-feet to 30,@@etper year. As a result,
the 20 percent reductions in the average annual groundwatedrawts within the
URNRD, MRNRD, and LRNRD, compared to the average withdta for 1998 through
2006, are likely inadequate to ensure compact compliance duroignged dry-year
conditions, such as occurred from 2002 through 2006.

145. When a 20 percent reduction in the average annual groundwakbeirawals within the
URNRD, MRNRD, and LRNRD, compared to the average withdta for 1998 through
2006, is not sufficient to achieve compliance with the gach and FSS, Nebraska then
relies on the provisions in the IMPs that limit the gebundwater depletions for the
URNRD, MRNRD, and LRNRD to 44 percent, 30 percent, and 26epg respectively, of
Nebraska's allowable groundwater CBCU determined from uiagRRCA Groundwater
Model, as described in Finding 137. The difficulty in ensurimigngliance with the Compact
and FSS through these provisions of the IMPs is whatnsed the “lag effect.” That is, just
as for groundwater withdrawals, where “there is [afltime lag between the time when the
pumping actually occurs and the time when it manifestd is streamflows?** depending
on the location of the wells from which consumptive uyrdwater withdrawals are made,
there is also a long time lag between the time wheuorgiwater withdrawals are reduced or
curtailed and the time when resulting increases in stieantfccur, again depending on the
location of the wells from which pumping is reduced orsesa Consequently, when it is
determined that one or more of the URNRD, MRNRD, oNE® has exceeded their
portion of Nebraska’s allowable groundwater CBCU in tlexeding year, as specified in the
respective IMP, and further reductions are made to conseemgtbundwater withdrawals in
the respective NRD, it will be years before the @Heof those reductions are expressed as
increased streamflow, again depending on the locatidheodvells from which groundwater
withdrawals are reduced or curtailed. If a particularDRexceedance of its portion of
Nebraska’'s allowable groundwater CBCU occurs during a pgetbnperiod of dry
conditions, such as occurred from 2002 through 2006, it viéllyli not be possible for
Nebraska to achieve compliance during the term of theemuriMPs without focused
curtailment of consumptive groundwater withdrawals in elpsoximity to surface water
streams, which is not specifically required in any thd#Vfor the URNRD, MRNRD, or
LRNRD. As a result, the limitations on the averagaual net streamflow depletions from
consumptive groundwater withdrawals within the URNRD, MRNRNnd LRNRD are likely
inadequate to ensure compliance with the Compact and FSSy dquotonged dry-year
conditions, such as occurred from 2002 through 2006.

146. Given Kansas’ concerns that the IMPs for the NRi2simadequate, Nebraska points out that
in 2007 and 2008, Nebraska remained under its allocations by 30,@€eicand 78,000
acre-feet, respectiveRf> The years 2007 and 2008, however, were wet years with the

243 Transcript of Arbitration Proceedings, March 16, 2008luxhe VI at 1039:22-23 (Barfield).
244 Transcript of Arbitration Proceedings, March 16, 2008luxhe VI at 1006:13-15 (Larson).

24% State of Nebraska’s Post-Hearing Braf3.
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probability of non-exceedance for precipitation being 0.91 @6, respectivel§’® and
there were more than adequate surface water supplieswudteof the increased availability
of surface water supplies in 2007 and 2008, Nebraska’'s Repulftiwan allocations of
243,400 acre-feet and 332,400 acre-feet, respectifelyere the largest since accounting
pursuant to the FSS was implemert&dThis masks Nebraska’s problem in complying with
the Compact and FSS, which is groundwater CBCU, not sunfater CBCU. Groundwater
CBCU is by far the largest portion of Nebraska’s t&BCU?**° During dry-year conditions,
such as occurred during 2002 through 2006, surface water CBCU,viawie groundwater
CBCU did not vary significantlg®® The provisions in the IMPs that if the 20 percent
reductions in the average annual groundwater withdrawalsrwitie URNRD, MRNRD,
and LRNRD do not achieve compliance with the Compact &%&| Ehen the net groundwater
depletions within the NRDs will be further reduced to thRDOS respective portions of
Nebraska's allowable groundwater CBCU are not likely sigffit to achieve compliance
with the Compact and FSS during prolonged dry-year conditfor the reasons set forth in
the Finding 145.

147. Aside from seeking changes to the Accounting Procedurdssaeking credit for any

damages paid in calculating moving averages of its alloatess CBCU reduced by IWS,
Nebraska and the Republican River NRDs intend to offsstezdances of Nebraska'’s future
allocations with plans to continue clearing invasiveaunign vegetation along the Republican
River and its tributaries, plans to continue particgratin incentive programs to retire
irrigated acreage, and plans to implement streamflow entation projects> However,
the benefits from these plans remain largely unquadhtifie

148. The primary means that Nebraska and the Republican RR&sNave available to offset

exceedances of Nebraska’s future allocations is thenlgaof surface water supplies for
conveyance to Kansas, which one of Nebraska’s expefeged to as “the lowest hanging
fruit on the tree®? Although the Nebraska DNR and NRDs successfully 1e2§c000

acre-feet, 53,500 acre-feet, and 15,000 acre-feet of surfaee we2006, 2007, and 2008,
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respectively, there is no evidence in the record thatsimuantities of surface water could
be leased during a prolonged dry period, such as occurred200ah through 2006. The
probability of non-exceedance over the period of recb®d§ — 2007) for precipitation in the
Nebraska portion of the Republican River Basin during 2006, 20072@08 was 0.63, 0.91,
and 0.76, respectivefy’ which undoubtedly resulted in more surface water beindadlai
for lease than would be available during a prolonged drggeparticularly when the lessor
can use groundwater as a substitute supply such as occartbd Nebraska Bostwick
Irrigation District during 20063

149. If Nebraska and the Republican River NRDs are going toaelleasing surface water for
conveyance to Kansas to offset exceedances of itsefllmcations and reduce future
violations of the Compact and the FSS, then Nebrasklatlee Republican River NRDs
should have permanent, interruptible supply contracts sutace water irrigators that
subject to the call of Nebraska and the Republican RiveDNwould provide certain
amounts of surface water, if available. However,gtamparently are no efforts underway to
put in place such permanent, interruptible supply contfatts

150. Because Nebraska has underestimated the amounts by whghikely to exceed its
allocations during dry-year conditions by perhaps as mscB0z000 acre-feet to 30,000
acre-feet per yedr: the current IMPs adopted by Nebraska and the Republivan RRDs
are inadequate to ensure compliance with the Compact and#88 prolonged dry-year
conditions, such as occurred from 2002 through 2006. Nebradkdn@ariRepublican River
NRDs should make further reductions in consumptive groundwaitbdrawals beyond
what’s required in the current IMPs, in addition to @bty permanent, interruptible supply
contracts with surface water irrigators, to ensure pimmce with the Compact and FSS
during prolonged dry-year conditions.

151. Neither the Compact nor the FSS require that Nebrdsk@nstrate in advance how it will
be in compliance in the future. Nonetheless, Nebraskat rmaintain compliance as
prescribed by the FSS during each 5-year period for naadmalnistration and during each
2-year period for Water-Short Year Administration. Whhe Nebraska official responsible
for ensuring compliance with the Compact and the FSSlyleaderstands non-compliance
is not an optioR>° it is not clear that this same understanding existisimthe NRDs. For
example, in early 2007, the general manager for the MRBI&{2d:

As NRDs, we struggle in trying to help others understandwbaiave been active in the
basin and that given time, our controls will have a pasitienefit.

253 SeeFinding 85.
254 Transcript of Arbitration Proceedings, March 13, 2008luxhe V at 963:11-18 (Dunnigan).
5% SeeFinding 144.

256 SeeFinding 139.

57



We are concerned on two points: 1) That the formula being usetkasure water
allocations for this lawsuit settlement are flawed anel not giving Nebraska irrigators
appropriate credit for groundwater savings; and, 2) ThetNebraska DNR does not
really know what needs to be done in order to bring Nebragkacompliance. We
hesitate to subject the irrigators in the Republican Basgsuch drastic reductions — and
the entire region to such economic hardship — based on a gwesassumption that may
not be accurate or trd¥.

The fact is Nebraska has not been in compliance WwghRSS since it was executed on
December 15, 2002, until the 5-year normal administratiofiogheending in 2008%’
following the wet year of 2007 with wet-year conditioogntinuing through 2008, as
described in Finding 146.

152. Even if Kansas’' experts have not overestimated theuat of reduction in groundwater
irrigated acreage that is necessary in Nebraska for Blebrw comply with the FSS as
described in Finding 135, it is not necessary to impose lsapsaposed remedy to ensure
that Nebraska complies with the Compact and FSS ifuthee.

153. To ensure Nebraska'’s future compliance with the provisidnse FSS, Kansas is entitled to
injunctive relief enjoining Nebraska from exceeding m$ufe allocations determined in
accordance with the Accounting Procedures using the amgrggovisions for normal
administration and Water-Short Year Administratigrsat forth in the FSS.

154. Should Nebraska fail to comply with the injunction mmplated by Finding 153, sanctions
may be appropriate in addition to the award of additiolaamhages to Kansas. While such
sanctions may be significant, those sanctions shaildalsed on the specific circumstances
of Nebraska’s failure to comply, and hence it is npprapriate to recommend the pre-
establishment of such sanctions in advance, as requeskahbgs®

155. Contrary to the viewpoint expressed by one of Nebraskaferts>® the FSS does not
provide that money can be exchanged for water in detargitiie 5-year averages of
allocation less CBCU reduced by the IWS credit for nérathministration periods or the
2-year averages for Water-Short Year AdministratiorConsistent with the express
provisions of the FSS and as a sanction for violatiegR8S by exceeding its allocations
during Water-Short Year Administration in 2005 and 2006, Né&brahould not receive
credit in subsequent 5-year averages for damages thatbengaid to Kansas for those
violations.

257 Kansas Exhibit 61An Open Letter To All Concerned About Nebraska Water Isppeg, 3.

258 Kansas Exhibit 6, Expert Report of David W. Barfidiahsuring Future Compliance by Nebraskanuary 20,
2009, § lll.b.vi.; Kansas’ Post-Trial Briet 38.

259 Transcript of Arbitration Proceedings, March 12, 2008luxhe IV at 795:12-16 (Williams).
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156.

157.

158.

In addition to its proposed remedy, Kansas also sdekappointment of a river master to
administer future compliance with the FSS “on an anbaals until such time as Nebraska
can demonstrate an independent ability to achieve compliaticedcknowledging that the
“Court rarely appoints a river masteéf."Kansas cites three reasons why it believes the Court
should appoint a river master: (1) Nebraska does and b central authority or institutions
that are capable of curtailing excessive consumptive grouadwéthdrawals in Nebraska’'s
portion of the Republican River Basin to achieve compéawith the FSS in the short
term?®? (2) there is no incentive for Nebraska to complyhvitie FSS, since Nebraska’s
gain from noncompliance with the FSS is considerablatgrethan Kansas’ losses; and (3)
there is a natural propensity for the states to disagree.

While Nebraska does not have a central authority dtatlates groundwater withdrawals and
although the Nebraska NRDs may not embrace the reducdtiogrdundwater CBCU that
may be necessary for compliance with the Compact &fdl during prolonged dry-year
conditions, there is a central authority that can isepthe necessary actions to ensure
compliance: the State of Nebraska itself. The NsardNRDs operate pursuant to statutes
enacted by the Nebraska legislature, and the Nebraskatege can change those statutes to
ensure that Nebraska complies with the Compact and PSShe director of the Nebraska
DNR testified: “The State of thaif] Nebraska has to live within its allocatiof?® With the
injunctive relief suggested in Finding 153 enjoining Nebraskan fexceeding its allocations
in the future and sanctions for failure to comply, the ¢osNebraska for noncompliance
should incentivize Nebraska to take whatever steps amssary to ensure that it does stay
within its allocations under the Compact pursuant to tHe é8ing all conditions including
prolonged dry-year conditions.

Kansas cites tfexas v. New Mexi¢¥ as a precedent for the Court appointing a river
master. In that case, as is the setting here, thetCecognized “the natural propensity of
these two States to disagré&>” But that was not the reason why the Special Mast#fait
case made the recommendation, which the Court accep&dy tiver master be appointed.
In Texas v. New Mexicohe Court specifically noted the Special Master’s neoendation

as follows:

... that because applying the approved apportionment formula isi@lye mechanical
and involves a degree of judgment, an additional enforcemetttamism be supplied.
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We accept his recommendation and also his preferred soluterapgpointment of a
River Master to make the required periodic calculatf®hs.

In this matter, a river master is not needed “to makeré¢aeired periodic calculations”
because pursuant to the FSS:

The States will determine Virgin Water Supply, Computed W8&tgply, Allocations,
Imported Water Supply Credit, augmentation credit and ComputedefiBil
Consumptive Use based on a methodology set forth in the RRC@unting
Procedures, attached hereto as AppendiX C.

159. In Texas v. New Mexi¢cohe river master appointed by the Court had the speuaificlimited
duty “to make the required periodic calculations” in applying &pproved apportionment
formula. In this matter, Kansas has not identified wéecific duties and authorities a
Court-appointed river master could or should undertakens&s has only proposed the
general duty “to administer Decree compliance on an afrasig™®® Until such time as the
duties and authorities of a river master for the RepubliRaver Basin are specifically
identified, appointment of a river master is not waednt

CONCLUSIONS

Accounting Procedures

1. For the reasons set forth in tAebitrator’s Final Decision on Legal Issugwhich is attached
and incorporated herein, Nebraska’s proposed changes tocttmurting Procedures are
proper subjects for this arbitration.

Accounting Procedures — Estimating Computed Beneficial CopBue Use for Groundwater
and Imported Water Supply

2. The assertion made by Colorado and Kansas that the @fswstimating CBCU of
groundwater and determining the IWS is not a proper sulpedhis arbitration, because
Nebraska’'s expert report on this issue had not been dedmib the RRCA for its
consideration, is not convincing. Nebraska’s proposal éo8udifferences calculated using
16 runs of the RRCA Groundwater Model for each of 4 aquifiezsses is essentially the
same as what was presented to the RRCA in August of 2088, teaugh the weighting
coefficients used to combine the differences have chandéither Colorado nor Kansas
timely made this assertion when they submitted thefre@s/e expert reports in response to

266
Id.

287 Final Settlement Stipulation, Volume 1 of 5, § IV.A.17.

268 Kansas Exhibit 6, Expert Report of David W. Barfidiahsuring Future Compliance by Nebraskanuary 20,
2009, 8 IV.3.
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4.

5.

Nebraska’'s expert report on this issue, and neitherytinagsed this assertion during the
hearing conducted as part of this arbitration.

Nebraska’s proposed procedure for determining VWS, wherebtyNdiaaska terms VWS
determined ash(— CKMN), is more consistent with the definition of \BAéstablished in the
Compact and adopted in the Accounting Procedures thamisiislg CBCl;, CBClk, and
CBCULy, less IWS, each calculated in accordance with trsgiegiAccounting Procedures, to
compute VWS.

While Nebraska’s proposal for determining what it terms WS consistent with the
definition of VWS established in the Compact and adoptetienAtccounting Procedures,
Nebraska’s proposed changes to calculate CBCOBClWk, CBCU, and IWS, are
problematic and adoption of Nebraska’s proposed changeg IRREA is not appropriate.

Although Nebraska’s proposed changes to calculate GBCBCUk, CBCU\, and IWS,
should not be adopted by the RRCA, the RRCA should denseconvening the Technical
Groundwater Modeling Committee to thoroughly re-evaluatentidinear response of the
RRCA Groundwater Model when simulated stream drying occarsyaluate the existing
procedures for determining CBCU and IWS, and documentcatsclusions and any
recommendations in a report to the RRCA.

Accounting Procedures — Haigler Canal

6.

During the period of years from 1995 through 2006, the annual asotwater measured at
the Haigler Canal Spillback gage exceeded the actual aamalnts of water measured at
the Arikaree Gage in 2002, 2003, 2004, and 2005, indicating thatificsigt portion of the
water measured at the Haigler Canal Spillback gage durasg tyears does not remain in the
Arikaree River as measurable surface water at the Agkaeme.

While some of the water measured at the Haigler Capélback gage undoubtedly reaches
the Arikaree Gage under certain conditions, there isffingent information to justify
changing the Accounting Procedures to reduce the diversimms the North Fork
Republican River into the Haigler Canal by the amounivatier measured at the Haigler
Canal Spillback gage, as proposed by Nebraska.

Consequently, the changes to the Accounting Proceduresseay Nebraska involving
VWS calculations for the North Fork of the RepublicameRiin Colorado and the Arikaree
River are not justified.

During the period of years from 1995 through 2006, the annual amotiwater returning to
the Arikaree River from irrigation using water from theiglhar Canal, as estimated in
accordance with the change to the Accounting Procedurpeg®d by Nebraska to apportion
49 percent of the return flows to the Arikaree RivehatArikaree Gage, exceeded the actual
annual amounts of water measured at the Arikaree Gagé0h, 2002, 2003, and 2004.
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10.

11.

Thus, only a small portion of the return flow from gation in Nebraska using water from
the Haigler Canal returns to the Arikaree River, astaluring the years since 2001.

The conclusion that since 2001 only a small portion efréturn flow from irrigation in
Nebraska using water from the Haigler Canal returnsié¢oArikaree River is supported by
the observations that: (1) the lands irrigated wwditer from the Haigler Canal in the
Arikaree drainage near Haigler are sandy; (2) marheftystems used to irrigate lands in
Arikaree drainage near Haigler using water from the Hailggnal have been converted to
center pivot sprinklers reducing return flows comprisedobgrland flow; and (3) the
direction of groundwater flow under the Arikaree drainesgeorth towards the Main Stem,
not towards the Arikaree River.

While some of the water measured at the Arikaree Gagebmaomprised of return flow
from groundwater discharge under certain conditions,etlerinsufficient information to
justify changing the Accounting Procedures to apportion anyhefreturn flow from
irrigating lands using water from the Haigler Canallie Arikaree River, as proposed by
Nebraska.

Accounting Procedures — Groundwater Model Accounting Points

12.

13.

14.

15.

The “equitable division” or “allocation” of the wateof the Republican River Basin set forth
in Article IV of the Compact for a named “drainage bassterived from the “computed
average annual virgin water supply” originating in that digegnhasin, which ends at the
confluence of the stream draining that basin and the “i9eam” of the Republican River as
“Main Stem” is defined in § II. of the Accounting Procedur@sis definition of Main Stem
is entirely consistent with Article 11l of the Comgac

The locations of the accounting points in the RRCAuWbdwater Model that are used for
calculating CBCU of groundwater for the “Frenchman Créekser) drainage basin in
Nebraska,” “South Fork of the Republican River drainagenfaand “Driftwood Creek
drainage basin,” pursuant to § Ill.D.1. of the AccountingcBdures, are consistent with the
allocations made by named drainage basin in Article ltheiCompact.

Changing the locations of the accounting points in tREER Groundwater Model that are
used to determine CBCU of groundwater as proposed by Nebmadke f'Frenchman Creek
(River) drainage basin in Nebraska,” “South Fork of theu®écan River drainage basin,”
and “Driftwood Creek drainage basin,” such that the adoagirpoint locations would
correspond to the locations of the stream gages destynat8 Il. of the Accounting
Procedures, would result in the CBCU of groundwater beleawdgsignated stream gages
being included in the CBCU for the Main Stem rather timthe CBCU for the tributary
drainage basins. These changes would be inconsistentheittefinitions of these drainage
basins implicit in Article Il of the Compact and aret appropriate.

However, to the extent groundwater pumping causes dapetiostreamflows downstream
of the gages designated in 8 Il. of the Accounting Procedurethe “Frenchman Creek
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16.

17.

(River) drainage basin in Nebraska,” “South Fork of theu®écan River drainage basin,”
and “Driftwood Creek drainage basin,” and upstream of tlwence of each associated
stream with the Main Stem, the RRCA should modify Alseounting Procedures for these
sub-basins to subtract the CBCU of groundwater below ¢lsggdated gage for each Sub-
basin and above the confluence of that Sub-basin’s stragdmthe Main Stem from the
VWS for that Sub-basin, to avoid a double-accounting ofdbantity of water, and add that
increment of groundwater CBCU in the VWS for the Maim&tsuch as is currently done in
accounting for the CBCU of surface water below the-Basin gages for Medicine Creek,
Sappa Creek, Beaver Creek, and Prairie Dog Creek.

The accounting point currently used to determine the CBEg@roundwater in the “North

Fork of the Republican River in Colorado drainage basin’oislocated at the confluence
with the Main Stem, as the Main Stem is defined ih 8flthe Accounting Procedures. This
is inconsistent with the explicit meaning of the “Noifbrk of the Republican River drainage
basin in Colorado” in Article Il of the Compact andsuéts in CBCU of groundwater that
should be included in the CBCU for the Main Stem beinguthed instead in the CBCU for
the “North Fork of the Republican River in Colorado drgasdasin.” The RRCA should

move the location of this accounting point to the maadll in which the North Fork of the

Republican River crosses the Colorado-Nebraska statddiqeovide for the appropriate
determination of CBCU for the “North Fork of the Repaah River in Colorado drainage
basin” and CBCU for the Main Stem.

The changes to the Accounting Procedures described ahoudd sapply to all years for
which the accounting of water use has not been firchlrel approved by the RRCA.

Damages — Losses to Kansas Water Users from Overdsbaska

18.

19.

20.

Nebraska does not deny that it exceeded its basin-wmeattns in 2005 and 2006 and its
Water-Short Year allocations above Guide Rock in 2005 and 2006.

Subsection V.B.2.e. of the FSS explicitly provides tf@t purposes of determining
Nebraska’'s compliance during Water-Short Year AdministnatVirgin Water Supply,
Computed Water Supply, Allocations, and Nebraska’'s Compute@fBal Consumptive
Use, are to be calculated as two-year running averdges.FSS does not explicitly address
the amount of the violation when Nebraska is not in d@ampe with the FSS during Water-
Short Year Administration.

The two-year average of Nebraska's exceedance of itterV®&ort Year Administration
allocation above Guide Rock for 2006 should not be used tierndi@e the amount of
Nebraska’s violation for 2006 because the two-year avesagreater than Nebraska’s actual
exceedance in 2006. Rather, the amount of Nebraska’simofar 2005 and 2006 should
be equal to Nebraska’s exceedance of its Water-Sleat Xdministration allocations above
Guide Rock for each of those years.
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21.

22.

23.

24,

25.

Based on a document accepted as Kansas Exhibit 84 orstluajaof hearing, irrigators in
the Nebraska Bostwick Irrigation District chose tostitbte water supply from Nebraska’'s
allocation below Guide Rock for water supply from the SigpeCanal in 2006. Given the
explicit provision in 81V.A.e)(1) of the Accounting Pralees pertaining to use of
substitute supplies for the Superior Canal from Nebrasabocation below Guide Rock, a
portion of the 2006 evaporation from Harlan County Lake hbe assigned to Nebraska.

Adding half of the net evaporation from Harlan Countyé & 2006 to Nebraska’'s estimate
of its 2006 allocation exceedance results in a revisesha@stiof the 2006 exceedance that is
sufficiently close to Kansas’ estimate of the 2006eedance to justify acceptance of
Kansas’ estimate, which allocated evaporation fromata@ounty Lake “... based on long-

term average uses.”

Nebraska's exceedance of its Water-Short Year Adimatisn allocation above Guide Rock
is estimated to be 42,860 acre-feet for 2005 and 36,100 acriexfe®®06, which are the
amounts estimated by Kansas’ expert.

To provide a basis for estimating the direct economipants to Kansas caused by
Nebraska’'s exceedance of its Water-Short Year almtabove Guide Rock, the additional
amount of water that should have been available for ukamsas was routed in accounting
simulations by the experts for Kansas and Nebraska tcewhe direct economic of impacts
of the shortages occurred: the farm headgates in KBID dmwnstream of KBID. To
perform these simulations the experts for both Kansak Nebraska assumed that the
additional amount of water that should have been avaif@bluse in Kansas was regulated
through Harlan County Lake. After deducting for additioretl @vaporation from Harlan
County Lake, the additional amounts of water that shbalve been available from Harlan
County Lake were estimated to be 41,519 acre-feet for 2005 aB8333acre-feet, the
amounts estimated by Kansas’ expert.

The accounting simulations routing the additional waten Harlan County Lake performed

by Kansas’ expert results in estimated amounts of wh&trwould have been available for
delivery to KBID from the Courtland Canal at the Nekea&ansas state line of 40,551 acre-
feet (rounded to 40,600 acre-feet) for 2005 and 32,605 acre-feeidéw to 32,600 acre-

feet) for 2006. These estimated amounts are overstiimasas’ expert only subtracted the
consumptive canal losses (losses that do not rechargputed as 18 percent of the total
canal losses in accordance with RRCA accounting) fronCdwrtland Canal diversions in

Nebraska, leaving the non-consumptive losses (lossésdthaecharge computed as 82
percent of the total canal losses in accordance witliEARRccounting) as part of the

simulated additional supplies available to KBID from eurtland Canal at the Nebraska-
Kansas state line in 2005 and 2006. While some, if not alheohon-consumptive losses
from the Courtland Canal in Nebraska would reasonablyssanaed to be available to

Kansas irrigators as groundwater and as additional flownenRepublican River, the non-

consumptive canal losses are losses from the cadatamnot be part of the water supply
available to KBID from the Courtland Canal at the NekeaKansas state line.
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26.

27.

There is insufficient information in the record to alla reasonably reliable estimate of how
the additional groundwater and flow in the Republican Rix@m non-consumptive losses
from the Courtland Canal in Nebraska might have beed by irrigators in Kansas.

The accounting simulations routing the additional waten Harlan County Lake performed
by Nebraska’'s experts properly exclude all of the estchatinal losses from the Courtland
Canal in Nebraska. However, Nebraska’s experts maddtempt to estimate the amounts
of canal losses that would have been available to Ksaasagroundwater or as additional
flow in the Republican River. Nebraska’s experts handetstated the additional amounts of
water that would have available to Kansas irrigatorsvbéte Nebraska-Kansas state line in
2005 and 2006.

Damages — Direct Economic Impacts

28.

29.

30.

The approach used by Kansas’ experts to project irrigatgdyeelds that would have been
realized, had overuse of water by Nebraska not occurremt imaterially the same as the
approach used iKansas v. ColoradoNo. 105, Original, in several respects that are
important. First, the crop response functionsKemsas v. Coloradavere based on the
response of crop yield to precipitation and irrigatmny, whereas the version of IPYsim
employed by Kansas’ experts includes not only crop-yield respdo precipitation and
irrigation but also includes crop-yield response to total esalttogen. Second, the crop
response functions iKansas v. Coloraddo not include economic considerations, whereas
IPYsim incorporates costs for both nitrogen fertilized amater. Third, Kansas’ experts
adjusted the IPYsim response functions first so thaettonomically optimal yields equaled
trend yields and then secondly so that yields for futigated crops (termed fully irrigated
“expected yield” for an individual crop) equaled observed yieldder actual irrigation
multiplied by the ratios of simulated yield under futigation and simulated yield under
actual irrigation, both simulated when the economycafitimal yields equaled trend vyields.
This resulted in the fully irrigated “expected yield't fworn, which Kansas’ experts identified
as the most appropriate crop for their proposed yield muygefiamework, of 206
bushel/acre. This fully irrigated “expected yield” is 10gemt higher than the historical
maximum yield of 187 bushel/acre in KBID, which was obedrin 2005. Kansas did not
provide any information to verify the reasonablenesfi@frésulting response functions that
were then used to assess impacts, whereas the cpgmsedunctions iiKansas v. Colorado
were based on empirical relationships; that is, icelahips based on observations that can
be verified or disproved by observation or experiment.

The experts for Colorado and Nebraska on the issue abago impacts were both critical
of the adjustment of the IPYsim crop response funstim estimate the crop-specific fully
irrigated “expected yield.”

Kansas did not sufficiently address variations in $gples and climate between western

Kansas, where the crop-yield functions for precipitatamd irrigation were developed and
upon which the IPYsim crop response functions were baaed, north-central Kansas
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31.

32.

33.

34.

35.

several hundred miles to the northeast, where KBIdDthe other impacted areas in Kansas
are located.

There is no evidence in the record of an active wataket in or adjacent to south-central
Nebraska, where Nebraska leased surface water in 2006othdtbe diverted by KBID at
the Guide Rock Diversion Dam. Therefore, the unit teet Nebraska paid to lease water in
its attempt to comply with the FSS in 2006 is not the saméhe unit value of water to
Kansas from lost profits due to overuse by Nebraska in 2006.

In seeking damages, Kansas bears the burden of proof omgctre extent of such damages
based upon a preponderance of the evidéhc&® and must show such damages to
reasonable certainfy’

The preponderance of evidence at this juncture does notrsdpeastimates of additional
water that would have been available at the headgatésnsts irrigators but for Nebraska’s
overuse of water in 2005 and 2006, the lack of significancsoibfand climate variations
assumed by Kansas’ experts, the methodology used by Kaesgerts to project irrigated
crop yields that would have been realized had overusateiwy Nebraska not occurred, or
the estimates of the total direct economic impac0b and 2006 made by Kansas’ experts
with reasonable certainty. Kansas’s estimates otdta direct economic impacts in 2005
and 2006 are not sufficiently reliable to form an appedprrecommendation for awarding
damages to Kansas.

The alternative estimates of total direct economipdcts in 2005 and 2006 developed by
experts for Colorado and Nebraska are also not serffigi reliable to form an appropriate
recommendation for awarding damages to Kansas.

Because this arbitration is non-binding, the legal prinagipgejudicatais not applicable and
Kansas may submit additional information to support or eevis estimates of actual
damages caused by Nebraska’'s overuse of water in 2005 and 20@h additional
information can be presented in arbitration supplemeaté#his present proceeding, before
the same or a different arbitrator, or such informatican be presented during a
determination of damages by the Court.

9 “n a typical civil suit for money damages, plairgifihust prove their case by a preponderance of the evitlence.

Herman & MacLean v. Huddlestp#59 U.S. 375, 103 S.Ct. 683 (1983), at 387.

0 “The burden of showing something by a ‘preponderance dédfience,’ the most common standard in the civil

law, ‘simply requires the trier of fact to believe tifa¢ existence of a fact is more probable thanadteristence
before [he] may find in favor of the party who has bweden to persuade the [judge] of the fact's existence.”
Concrete Pipe & Products of California, In. v. Construction Labsfeension Trust for Southern Californi08
U.S. 602, 113 S.Ct. 2264, at 2279 (internal citations omitted).

"L wt is well understood that such evidence must show damdo reasonable certainty. Mere ‘plausible

anticipation’ does not merit consideration nor arghfis into the realm of pure speculation entitled to béddeas
evidence.Connecticut RY. & Lighting Co. v. Palmer et 805 U.S. 493, 59 S.Ct. 316 (1939), at 505.
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36. Clearly Kansas incurred damages resulting from Nebrask&suse of water in 2005 and
2006 and those damages may well be in the range of onevéoalsenillion dollars.
However, until such time Kansas can demonstrate witfeponderance of evidence that its
assumptions and methodology for estimating lost praditsl establishing damages is
reasonably reliable (either through independent peer remiewith empirical data), during
subsequent arbitration or before the Court, only an awhmbminal damages should be
made.

37. Nominal damages are “by definition, minimal monetary dgesd®’?> While nominal
damages could be $ 1 or I€&88given that Kansas has clearly been harmed by Nebraska’s
overuse of water but has not shown the extent of &iachh with sufficient certainty, an
award of nominal damages in the amount of $10,000 is recodede

Damages — Indirect Economic Impacts

38. The gross indirect economic impacts, or “Value Added Inipac “Indirect Value Added
Loss” estimated by Kansas’ experts for both 2005 and 2006 qfedzkent of the direct
economic impacts (gross income loss), meaning thatdotadomic impacts are estimated to
be 1.44 times the estimated direct economic impactseasenable.

39. Kansas’ experts should have attempted to reasonably qudriindirect benefits resulting
from Nebraska’'s payments for actual damages. Alsoe tiseno evidence in the record for
this proceeding whether opportunity costs offsettingeducing gross secondary impacts, as
found to be appropriate by the Court Kansas v. ColoradoNo. 105, Original, were
considered by Kansas’ experts, or whether such offsetsvan relevant in this instance.

40. Since an award of only nominal damages for direct ecanonpacts is recommended in this
proceeding, no award of damages for indirect economicatsghould be made.

41. If Kansas seeks to demonstrate with a preponderancedsned the amounts of additional
water that would have been available at the headgatelkan$as irrigators, but for
Nebraska'’s overuse of water in 2005 and 2006, and that its jpissasnand methodology for
estimating lost profits and establishing actual damages asomably reliable during
subsequent arbitration or before the Court, Kansas shaaddatitmpt to reasonably quantify
indirect benefits resulting from Nebraska’'s payment dotual damages and should also
include any offsetting opportunity costs if such are relevant

Future Compliance

42. To ensure future compliance with the FSS, Kansas hg®ged that Nebraska reduce its
groundwater-irrigated acreage in the Basin by approximately 518@66. Kansas’ experts

272 22 Am. Jur. 2d Damages § 8 (2008).

273 Colorado Investment Services v. Hagg85 P.2d 1371 (1984) at 1375.
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43.

44,

45,

estimate that this would reduce consumptive groundwatdrdraivals by an average of
619,000 acre-feet per year.

Kansas has adequately demonstrated that its proposed remattly result in Nebraska’s
compliance with the FSS, even during dry-year condit&inslar to what occurred during
the period 2002 through 2006. However, given the magnitude afsthemed increase in
surface water CBCU from reductions in groundwater CBCU tnad fact that Kansas’
experts used datasets from years when precipitationalvage average overall, Kansas’
experts likely have overestimated the amount of reduatiggroundwater irrigated acreage
that is necessary in Nebraska for Nebraska to complythe FSS. Therefore, Kansas has
not adequately demonstrated that its proposed remedy imthimum remedy necessary for
compliance” as it has asserted.

In its attempts to ensure future compliance with the Cotnpad FSS, Nebraska and the
URNRD, MRNRD, and LRNRD have jointly developed revisedPB\ifor the 5-year term
from 2008 through 2012. These revised IMPs first rely on 26epemreductions in the
average annual groundwater withdrawals within the URNRD,NMR, and LRNRD
(intended to be achieved in the LRNRD through reduced alowatfor individual
irrigators), compared to the average withdrawals for 19@8ith 2006. This would reduce
consumptive groundwater withdrawals within the portion ef Republican River Basin in
Nebraska by an average of 217,120 acre-feet per year from98& — 2006 average of
1,083,530 acre-feet per year. An average reduction in consengptiundwater withdrawals
of 217,120 acre-feet per year is 35 percent of the averagel aedueation of 619,000 acre-
feet per year that Kansas estimates would result itfoproposed remedy.

Simulations by Nebraska’s experts of the performanceh@fIMPs, assuming 20 percent
reductions in the average annual consumptive groundwatetrauthls within the URNRD,
MRNRD, and LRNRD from the 1998 — 2006 average withdrawals, uadscenario of
repeated dry conditions, during which compliance would beiarushowed that Nebraska
would be over its allocation under normal year adrtiai®n by an average amount of
340 acre-feet per year, over the 5-year simulation peaiod,would be over by an average
amount of 8,288 acre-feet per year under Water-Short ¥daministration. However,
Nebraska’s basin-wide allocation from these simutetiaveraged 20,000 acre-feet per year
more than the average basin-wide allocation of about 211 f@ofeeet per year that was
determined by the RRCA for the actual dry-year period of 2008ugh 2006, and
Nebraska’'s allocation above Guide Rock from these stioms for Water-Short Year
Administration averaged 32,000 acre-feet per year moretti®@actual average allocation
above Guide Rock of 189,820 acre-feet per year that wasrdetel by the RRCA for the
Water-Short Year Administration in 2005 and 2006. Consequembbraska has
underestimated the amounts by which it is likely to exdeedllocations during dry-year
conditions by perhaps as much as 20,000 acre-feet to 30,@@eatper year. As a result,
the 20 percent reductions in the average annual groundwatedrawts within the
URNRD, MRNRD, and LRNRD, compared to the average withdta for 1998 through
2006, are unlikely sufficient to ensure compact compliance glupilonged dry-year
conditions, such as occurred from 2002 through 2006.
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47.

48.

49.

When a 20 percent reduction in the average annual consungptivadwater withdrawals
within the URNRD, MRNRD, and LRNRD, compared to the 1998 — 200&age
withdrawals, is not sufficient to achieve compliancéhvihe Compact and FSS, Nebraska
then relies on the provisions in the IMPs that limi ihet groundwater depletions for the
URNRD, MRNRD, and LRNRD to 44 percent, 30 percent, and 26epg respectively, of
Nebraska'’s allowable groundwater. The difficulty in emspicompliance with the Compact
and FSS through these provisions of the IMPs is thatagigor groundwater withdrawals
where there is a long time lag between the time wtherpumping actually occurs and the
time when it manifests itself on streamflows, dependinghe location of the wells from
which consumptive groundwater withdrawals are made, ibexiso a long time lag between
the time when groundwater withdrawals are reduced or @dtaitd the time when resulting
increases in streamflow occur.

When it is determined that one or more of the URNRDN®®, or LRNRD has exceeded
their portion of Nebraska’s allowable groundwater CBCUhi pireceding year, as specified
in the respective IMP, and further reductions are made ottsuenptive groundwater
withdrawals in the respective NRD, it will be yearsdvefthe effects of those reductions are
expressed as increased streamflow, depending on the foaHtithe wells from which
groundwater withdrawals are reduced or curtailed. If aqodat NRD’s exceedance of its
portion of Nebraska’s allowable groundwater CBCU occurshduati prolonged period of dry
conditions, such as occurred from 2002 through 2006, it vllyi not be possible for
Nebraska to achieve compliance during the term of theemurMPs without focused
curtailment of consumptive groundwater withdrawals in elpsoximity to surface water
streams, which is not specifically required in any thd#Vfor the URNRD, MRNRD, or
LRNRD. As a result, the limitations on the averagaual net streamflow depletions from
consumptive groundwater withdrawals within the URNRD, MRNRNnd LRNRD are likely
inadequate to ensure compliance with the Compact and FSSy dquotonged dry-year
conditions, such as occurred from 2002 through 2006.

Nebraska has not been in compliance with the FS® #ingas executed on December 15,
2002, until the 5-year normal administration period endirgpo8, following the wet year of
2007 with wet-year conditions continuing through 2008. Although I¥iPs for the
Republican River NRDs are enforceable, the current IMRgtad by Nebraska and the
Republican River NRDs are inadequate to ensure compliaitbethe Compact and FSS
during prolonged dry-year conditions, such as occurred from 2068gh 2006. Nebraska
and the Republican River NRDs should make further redigctiononsumptive groundwater
withdrawals beyond what'’s required in the current IMPsddition to obtaining permanent,
interruptible supply contracts with surface water irrigat to ensure compliance with the
Compact and FSS during prolonged dry-year conditions.

Neither the Compact nor the FSS require that Nebrdskanstrate in advance how it will
be in compliance in the future. Nonetheless, Nebraskat rmaintain compliance as
prescribed by the FSS during each 5-year period for naadmalnistration and during each
2-year period for Water-Short Year Administration. dmsure Nebraska’'s compliance with
the Compact and FSS into the future, it is not necgssampose Kansas’ proposed remedy.
However, Kansas is entitled to injunctive relief enjagnNebraska from exceeding its future
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allocations determined in accordance with the Accountimgd®lures using the averaging
provisions for normal administration and Water-Shagtily Administration as set forth in the
FSS.

50. Should Nebraska fail to comply with an injunctionnst@dons may be appropriate in addition
to the award of additional damages to Kansas. While saobtions may be significant,
those sanctions should be based on the specific ciranoest of Nebraska’s failure to
comply, and hence it is not appropriate to recommend tkeeginblishment of such
sanctions in advance, as requested by Kansas.

51. Consistent with the express provisions of the FSS, wtiac not provide that money can be
exchanged for water in determining the 5-year averagesochtibn less CBCU reduced by
the IWS credit for normal administration periods & Bayear averages for Water-Short Year
Administration, and as a sanction for violating the FfySexceeding its allocations during
Water-Short Year Administration in 2005 and 2006, Nebrakkaild not receive credit in
subsequent 5-year averages for damages that may be paiags@sKar those violations.

52. With the injunctive relief enjoining Nebraska from exdieg its allocations in the future and
sanctions for failure to comply, the cost to Nebrakanoncompliance should incentivize
Nebraska to take whatever steps are necessary to #msuitedoes stay within its allocations
under the Compact pursuant to the FSS during all conditmhsding prolonged dry-year
conditions.

53. In Texas v. New Mexicthe Court appointed a river master with the speatffit limited duty
“to make the required periodic calculations” in applying #g@proved apportionment
formula?™® Since the specific duties and authorities that ar nwaster appointed by the
Court could or should undertake in the Republican RiverrBaave not been specifically
identified, appointment of a river master is not wardrdt this time.

274 Texas v. NewWlexico, No.65, Original, 482 U.S. 124, 107 S.Ct. 2279, at 134.
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RECOMMENDATIONS

1. As described in thérbitrator’'s Final Decision on Legal Issu®uestion 3, the Accounting
Procedures should be modified so that evaporation frantah County Lake is allocated
between Kansas and Nebraska in proportion to eadisstee of water from Harlan County
Lake for all purposes, including use to offset streamflowled®ns from consumptive
groundwater withdrawafs'>

2. Nebraska’s proposed changes to the Accounting Proceducsdctdate CBCY, CBClk,
CBCUy, and IWS, should not be adopted. However, the RR@Aldltonsider reconvening
the Technical Groundwater Modeling Committee to thoroughlgveduate the nonlinear
response of the RRCA Groundwater Model when simulatechrstrérying occurs, re-
evaluate the existing procedures for determining CBCU an®, I\Whd document its
conclusions and any recommendations in a report to R@&AR

3. Nebraska’s proposed changes to the Accounting Procedudsimgvcalculation of VWS
for the North Fork of the Republican River in Coloradd #re Arikaree River should not be
adopted.

4. Nebraska’s proposed changes to the Accounting Procedusggpoation return flows from
irrigation using water diverted through the Haigler Caretieen the North Fork of the
Republican River in Nebraska and the Arikaree River shoot be adopted.

5. Nebraska’'s proposed changes to the Accounting Procetiuremve the location of the
accounting points in the RRCA Groundwater model to cpaes to the location of the Sub-
basin gages for “Frenchman Creek (River) drainage basin inableh” “South Fork of the
Republican River drainage basin,” and “Driftwood Creek dgenbasin,” should not be
adopted. However, to the extent groundwater pumping caleggstions to streamflows
downstream of the gages in these sub-basins and upstredéne abnfluence of each
associated stream with the Main Stem, the Accountirapdeiures for these sub-basins
should be modified to subtract the CBCU of groundwatenbéhe designated gage for each
Sub-basin and above the confluence of that Sub-basin’srstwéh the Main Stem from the
VWS for that Sub-basin, to avoid a double-accounting ofdbantity of water, and add that
increment of groundwater CBCU in the VWS for the Maiargt”

6. Nebraska’'s proposed change to the Accounting Proceduremove the location of the
accounting point in the RRCA Groundwater model for thertN Fork of the Republican
River in Colorado drainage basin” to the location wheeeNorth Fork of the Republican
River crosses the Colorado-Nebraska state line shoudddyated

7. Kansas should be awarded nominal damages of $10,000 for Nébraggrause of water in
2005 and 2006 until Kansas can correct its estimates ahtbents of water that would have
been available to KBID from the Courtland Canal, but febraska’s overuse, and can

275 Changes should apply to all years for which the acooyiof water use has not been finalized and approved by
the RRCA.
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10.

11.

12

demonstrate that its assumptions and methodology for estimating lost profits and establishing
damages is reasonably reliable, during subsequent arbitration or before the Court.

Nebraska’s IMPs for the URNRD, MRNRD, and LRNRD are inadequate to ensure
compliance with the Compact and FSS during prolonged dry-year conditions, such as
occurred from 2002 though 2006. Nebraska and the Republican River NRDs should make
further reductions in consumptive groundwater withdrawals beyond what’s required in the
current IMPs and should obtain permanent, interruptible supply contracts with surface water
irrigators, to ensure compliance with the Compact and FSS during prolonged dry-year
conditions.

To ensure Nebraska’s compliance with the Compact and FSS into the future, it is not
necessary to impose Kansas® proposed remedy. However, Kansas is entitled to injunctive
relief enjoining Nebraska from exceeding its future allocations determined in accordance
with the Accounting Procedures using the averaging provisions for normal administration
and Water-Short Year Administration as set forth in the FSS.

Should Nebraska fail to comply with an injunction, sanctions may be appropriate in addition
to the award of additional damages to Kansas. While such sanctions may be significant,
those sanctions should be based on the specific circumstances of Nebraska’s failure to
comply.

Nebraska should not receive credit in subsequent 5-year averages for damages that may be
paid to Kansas for Nebraska’s violations of the FSS in 2005 and 2006.

A river master for the Republican River should not be appointed until the specific duties and
authorities that a river master could or should undertake in the Republican River Basin have
been specifically identified and determined to be necessary.

Dated: June 30, 2009

70 "q #~
Karl J. Dreher

Arbitrator
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